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PRACTICAL WORK FOR THE WORLD'S FAIR. 
The executive branch of the management of the 
world’s fair to take place in Chicago in 1893 is now 
practically complete, the site bas been actually settled 
upon, and the broad work of preliminary preparation 
bas been vigorously begun. The main site will be 
Jackson Park, with the Midway Plaisance connect- 
ing that park with Washington Park, and the Lake 
Front Park, giving an almost unlimited amount of 
space, easily accessible from every point. The build- 
|ing plans will be in a measure dependent upon the 
system of classification adopted, but engineers are now 
AMBHICAN. | waking careful surveys of the site as preliminary to 
ehaghept a m3 ae = Se | the work of the architects. The committee on classifi- 
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The act of Congress under which the fair is to be 
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tries, to include representations of life at the court of 
Ferdinand and Isabella at the time of Columbus, with 
an exact reproduction of the caravel in which Colum- 
bus sailed, to be placed on Lake Michigan ; the equip- 
ment and appearance of the expedition under Her- 
nando Cortez, with representations of the city of 
Mexico and Mexican life under Montezuma; similar 
presentations as to life in Peru under its Incas, and ex- 
hibits showing what has been discovered as to the 
buried cities of Yucatan, in connection with the pres- 
ent state of the leading industries in all the countries 
south of us in the western hemisphere. Mr. Curtiss’ 
plan calls for the employment of many agents to ob- 
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a disposition to do everything possible to assure the 
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DEFECTIVE NAVAL DESIGNING AND MATERIAL. 

From the recent tests of armor plate at Annapolis it 
would appear that British practice in war ship build- 
ing is more expeditious than certain, their compound 
armor plate having been fairly demolished by a gun 
play that the French nickel-steel plate withstood, and 
even the Crensot steel plate did not altogether suc- 
cumb to. This is the material with which the newest 
and most powerfal of Britain’s ships are belted; still 
more of it having been ordered for the eight costly 
14,150 ton battle ships now building. Why was not its 
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reforin—interposed; perhaps it was official negligence 
or something worse. In any case there is a lesson for 
us which should not go unheeded. 

Armor plating is by no means the only department 
of British war ship building which has given proof of 
demoralization. Overweighted ships, unstable bat- 
teries, cumbersome and uncertain machinery, these, 
too, have resulted from much of the designing, and 
we do but quote the British critic in saying that such 
errors of construction have rendered an important 
part of the British fleet fairly impotent, the larger 
craft, as is demonstrated at each succeeding practice 
maneuver, exhibiting large capacity for consuming 
coals with small capacity for carrying them. 

The light ships, too, the unarmored or partly ar- 
mored cruisers, have been shown to be of incorrect di- 
mensions, *“‘too short and too broad for speed,” we 
quote an English naval authority, *‘ and lacking in coal 
capacity, too deeply immersed for safety and comfort 
of crews.” 

We had proof of this recently, in the case of our own 
Baltimore, for the designs of which a former Secretary 
of the Navy paid the British a large sum of money. 
The Baltimore recently averaged seven knots an hour, 
not much more than half the speed of a quick-heeled 
sailing craft witha fair wind, on a voyage to Stock- 
holm, Sweden; and, while one apologist may allege 
that she had orders to go “slow,” and another that 
this snail-like pace was owing to foul bottom and lack 
of sheathing, it may be averred without the fear of 
contradiction that she has not done anything since 
her trial trip to indicate a capability to fulfill her 
wission in time of war. 

Evidence accumulates of the danger of following 
British criteria too closely, for while British designers 
have, with commendable zeal, pushed investigations 
in various directions and followed promising theories 
to their conclusion, they would seem not yet to have 
hit upon a design for a battle ship which so far as has 
been publicly demonstrated possesses all the elements 
necessary to effectiveness, to wit: buoyancy, coal ca- 
pacity, invulnerability, steadiness. 

We have their own word for this, with a deal of prac- 
tical demonstration to sustain the assertion. The latest 
British authority to speak on the subject, Admiral Sir 
Thomas Symonds, has been incited by the recent tests 
of armor plates at Annapolis to send a circular letter 
to the English press summing up the present condi- 
tion of British war ship designing and furnishing. He 
says: *‘ Whether we regard our guns, our ships or our 
armor, the same lack of a wise and definite policy is 
evident. Our gunsare admitted to be lacking in en- 
durance, our compound armor has been proved to be 
incomparable with French nickel-steel, the bad system 
of our heavy guns and unsuitable mounting has im- 
mersed our battle ships so deeply as to necessitate their 
central body—in which the large quick-firing guns are 
placed—being left without armor, and consequently ex- 
posed with their crews to being swept away by shell fire. 
This overweighting, besides endangering the ship, a 
ship originally designed with far too low a freeboard, re- 
duces toan absurd extent her coal capacity.” Sum- . 
ming up, the British complaint is that their heavy 
ships menace their own crews while not having suffi- 
cient coal capacity to reach an enemy, their lighter 
ships having armor that won’t protect, and speed that 
won't overtake. 

As to our own navy, we have, as yet, succeeded in 
building a fleet of *‘commérce destroyers” which are 
not fast enough to overhaul the commerce they would 
destroy. Will the big battle ships now projected be 
able to resist the eleménte as well as the enemy ? 

——_———__ —# + 0 +e 
New Steamer for the Coast Trade, 

There was launched on the Ist of October, from the 
shipyard of William Cramp & Sons, the largest vessel 
ever built in the United States, with one exception. 
This vessel is named El Sol, and is owned by the 
Pacific Improvement Company and intended for ser- 
vice between New York and New Orleans. She is 400 
feet long, 48 feet beam, and 3334 feet deep, and has a 
tonnage of 4,300. She will be ran asa freight boat ex- 
clusively, no accommodations being proviced for pas- 
sengers. 

She is fitted out with steam steering gear, steam 
windlass and capstan, and all the other modern im- 
provements incident to a first class freight steamer. 
She will carry four steel masts and be schooner rigged. 
The vessel will be supplied with triple expansion sur- 
face condensing engines, with high pressure cylinders 
82 inches in diameter, intermediate 52 inches, and low 
pressure 84 inches, with 54 inch stroke, with a working 
pressnre of 160 pounds. She has three double ended 
cylindrical steel boilers, each 13 feet 10 inches in 
diameter and 20 feet 6 inches long, each weighing 
about 58 tons. The machinery will develop 3,500 horse 
power, and the vessel is expected to attain a speed of 
1444 knots an hour. 
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BLACKENING the nose and cheeks under the eyes bas 
been found an effectual preventive of snow blindness, 
or the injurious effect of the glare from illuminated 





snow upon eyes anaccustowed to it, 
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THE EUCALYPTUS, 


BY NICOLAS PIKE. 


As we have ail climates in our great country, and 
means and ability to utilize them, it behooves us to in- 
troduce from every quarter of the globe products that 
may eventually benefit us; especially anything that 
ean assist us in the great problem of purifying our at- 
mosphere, in view of the vast hordes flocking to our 
shores. We have extensive tracts, now in their primi- 
tive barren wastes or swamps, that will very soon have 
to be reclaimed for occupation. Therefore, I wish to 
speak of trees, of course generally known by name, but 
not familiar to the public at large for their valuable 
properties. They could be imported and planted by 
thousands, to advantage in the near future, not only 
as a sanitary weasure, but for industrial and commer- 
cial profit also. 

To digress fora moment from my subject, I would 
call attention to the progress made in the last half 
century by scientific research in every branch of every 
profession. Especially is a change noticeable in medi- 
cine and surgery. In the latter, so marvelous have 
been the discoveries, and such delicate operations are 
daily performed with almost miraculous skill, that it 
really seems as if very soon there would be few ills the 
body is liable to that the surgeon's knife cannot reach. 

In medicine, too, how the developments of Hahne- 
mann’s theories have proved we can get well without 
being dosed, and bled, and blistered in a way that no 
respectable owner would treat a horse or dog nowa- 
days. In physic, however, there is much to be learned, 
and peculiarly is this true in regard to malarial 
troubles. There are plenty of theories and so-called 
remedies, but asin many other diseases, effects are only 
too often ministered to, and the cawse ignored, yet few 
ills in the aggregate give more suffering than malaria. 

In most diseases fever acts a prominent part, and if 
careful statistics could be made of the actual exciting 
cause, no matter what form the effects take, in more| 
than half malaria would be found; perhaps inhaled 
from sewers, foul odors and gases, marshes, etc., but 
stillin the blood. Surely then any remedy that could 
purify our surroundings should be heartily welcomed. 

To return to the subject of this article, I believe that 
in the trees of the eucalyptus family a relief may be 
found for the malaria so prevalent in some parts of 
every State in the Union. Australia is the principal 
home of the eucalyptus, where it forms 90 per cent of 
the forest trees. All have gummy secretions, and from 
the varied tints of the foliage go by the local names of 
blue, red or white gum trees. From the peculiar bark 
of many they are also called ‘stringy bark trees.” To 
us moderns, our knowledge of them only extends to 
the discovery of New Holland, the former name of the 
great fifth continent, but geologists give them a very 
respectable antiquity, as they are said to have had 
representatives in early Eocene times. 

Nearly all the eucalypti grow very tall, some of them 
rivaling our giant Sequoia Wellingtonia in height. An 
English naturalist measured one 400 ft. high, and four 
men on horseback could stand in a cavity of the trunk. 
One of the Z. amygdolina that had fallen in a moun- 
tain gorge was 420 ft. long, with circumference in pro- 
portion, and some in the Yarra district are over 500 ft. 

There are more than one hundred specimens of 
eucalyptus, but I will only mention a few of the most 
important and useful. Very many have longattracted 
notice from their valuable properties, and they ought 
to be better known here. Their flowers are apetalous, 
but have masses of stamens like the myrtle. The bud 
has an opereulate calyx, formed by several jointed 
leaves, united throughout, and separating at the arti- 
culation in the shape of a lid which flies off when the 
flower expands. 

The Z. oleosa or piperita has the smell and qualities 
of the famous cajeputé (Melaleuca minor), so well 
known in India for the cure of rheumatic affections. 
The wood is extensively used for fuel and the bark for 
paper making. It does not grow to the great height 
of some species, but covers large tracts of ground, the 
roots running horizontally over the surface. 

From the Z. mannifera exudes in the dry season a 
saccharine, mucous substance resembling manna in 
action and appearance, but less nauseous. Z. gunnii 
furnishes a copious supply of a cool, refreshing, slightly 
aperient liquid, which ferments and acquires the pro- 
perties of beer. The giant eucalyptus is sought for its 
beautifully weined wood, and is called the mahogany 
of Australia, The Z. resinifera has pendent branches 
resembling a willow. The bark is very thick, and is 
taken off in sheets as a covering for the houses of the 
natives, and it yields also a kind of gum kino sold in 
the medicine bazars of India from its use in diarrhea. 

From the last two mentioned an abundant juice 
flows of a red color, containing considerable gum and 
tannin, and a single tree will often yield 60 gallons. 
All the above are valuable, but none to such an extent 
as the H. globulus. 

It has strong roots and smooth bark, and the bluish 
leaves give it the name of blue gum tree. Every part 
of it exhales a powerfal, balsamic odor, and the leaves 
and seeds when crushed smell like tobacco, Bees are 
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abundant honey are often found in it. The wood is 
very hard and heavy and greatly used for building and 
naval purposes. It is of a fine red color, and very 
durable, as neither air nor water acts on it, and insects 
do not attack it. It is especially sought for in the con- 
struction of railways. 

Many species of eucalyptus have the properties of 
cinchona in their leaves and bark, but none equal to 
the globulus, which has them more abundantly than 
the Brazilian tree. Van Vauquelin obtained by ana- 
lysis an essential oil containing eucalyptal camphor 
closely resembling the resin of cinchona. This extract 
yielded a substance capable of neutralizing the strong- 
est acids, and forming crystalline salts. The sulphate 
crystallizes in star-shaped crystals like sulphate of 
quinine or cinchona. The narrow leaves of the tree 
are principally used, dried and powdered, and strong 
tinctures are made from them. The bark also pro- 
duces favorable results. So efficacious are prepara- 
tions from this tree in marsh and other fevers that it is 
known as “ the fever tree.” The medicine hasa warm, 
aromatic, bitter taste, and is invaluable in exciting 
the flow of saliva. It lowers arterial tension, and is 
useful in hysteria, cerebral anemia, ete. When the 
leaves are smoked, they relieve asthma, bronchitis and 
whooping cough, and have also been employed instead 
of lint for wounds. 

When properly administered, it will certainly eradi- 
cate all poisonous matter from the system, and cure 
malarial fevers, where quinine utterly fails to do 
more than temporarily arrest them. The preparations 
from the eucalyptus have a great advantage over those 
of quinine. When excessive or constant doses of the 
latter are taken, they will often establish some local 
disease, and I am not surprised at seeing so many suf- 
ferers from malaria when I think of the quantities swal- 
lowed. In some malarial districts I have seen quinine 
pills taken with every meal for weeks together. The 
alimentary canal becomes disordered, nausea and con- 
stipation ensue, and a febrile state is set up, with ex- 
citement of the whole vascular system. The cerebral 
and spinal organs become deranged, throbbing head- 
aches and giddiness often occur, sight and hearing are 
weakened, and the spleen sensibly affected. The joints, 
especially the wrists and ankles, suffer, and when 
diarrhea or dysentery follows, it is very difficult to 
eure. In fact. unless administered by a skillful physi- 
cian, quinine is a dangerous drug, and I have known 
many fatal cases from its misuse. 

Now, the eucalyptus has almost the reverse effect of 
all this; bas none of the ringing of the ears and 
troubles caused by quinine, and prevents all stomach 
complications. A well known Brooklyn doctor as- 
sured me it was the finest medicine known for that 
terrible Bright's disease, and I feel sure, if fresh powder 
eould be procured, it would be of incalculable benefit to 
the victims of malaria. I think I have said enough of 
its varied uses, and will now show the good it has done 
elsewhere, and there is no reason why we could not 
have all the benefits to be derived from it in our own 
country. 

Up to 1870 one of the most fever-stricken countries of 
the world was the Maremma, the Roman Campagna, 
where the neglect of ages had allowed stagnant 
marshes to form in what was once a well populated, 
healthy district, till it could only be inhabited a small 
part of the year. At that time large plantations of the 
eucalyptus were made, and the Trappists have a large 
establishment there where they live all the year round, 
fever being almost eradicated. They use the wood for 
their buildings, and say itis the best and strongest they 
ean procure. In Nice, Mentone, Corsica, the South of 
France, Egypt, Sierra Leone, Natal, Tahiti, ete., where 
they have been extensively planted, fevers are fast dis- 
appearing. Over a million trees have been planted in 
Algeria, and their sanitary influence has been most 
marked. Wherever they have been planted in com- 
pact masses, there intermittent fevers are greatly 
diminished and much marshy land reclaimed. They 
have been very largely cultivated in some districts in 
India, and the inspector of forests writes that, irrespec- 
tive of their salubrity, the wood is very valuable, and 
at ten years old a tree is worth £20. In California the 
eucalyptus has been planted with the object of lessen- 
ing droughts along the liue of the Central Pacific Rail- 
way. 

All these places were more or less deadly from the 
miasma engendered by festering marshes and other 
causes. Now lifeis not only bearable, but enjoyable, 
from avery simple source—the taking advantage of 
one of nature’s own cures. By planting these trees in 
numbers their roots have drained the soil, and by some 
elaborate process have absorbed the contagious efflu- 
via, and the leaves give out the balsamic odors so 
healtafal to breathe. 

The peculiar region of these trees is the temperate 
partof Australia and Van Dieman’s Land. They thrive 
in a mean temperature of 59° to 72°, but I think they 
will grow in 45* to 50°. Of course this prevents them 
becoming bardy denizens of our Northern States, They 
will, however, suit admirably our Southern ones, es- 
pecially in sandy soils near the sea. They grow easily 





Strongly attracted to this tree, and nests yielding 


from seed, and are of very rapid growth, and if the 
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various kinds are planted out unsparingiy, they might 
become large factors in the new industries that 
would spring from their cultivation, and our vast 
waste warsh lands would be utilized as well as ren- 
dered salubrious for occupation. 

Though our northern climate forbids this culture out 
of doors, there are plenty of ways and means by which 
the eucalyptus can be made avaiiable even here. First 
of all, I would say a word to the florists so widely 
spread over our country now. The peculiar conditions 
of temperature, ete., of their hot and green houses 
render all who work in them very liable to malaria, 
To them it would be an easy matter to growa plant in 
every house which could be checked back to keep it 
within bounds, and the sanitary state of their premises 
would soon change. It would be wel! to sow the seeds 
of the HZ. globulus largely for distribution. Every 
railway depot, hotel, or any other building where 
maby people congregate could use this plant advan- 
tageously. Especially is it advisable, as persons are 
constantly coming and going, who are filled with 
malarial and other germs from various infected locali- 
ties. The powerful germ-destroying odor of the plant 
would kill any floating in the atmosphere and help the 
sufferers too. 

There are few schools that cannot spare a window on 
each floor for a plant in the winter months to be put 
out ina tub, in summer in the playground. Every 
hospital has wide, windowed vorridors, and it would 
pay to have a well kept eucalyptus in each one. Even 
mansions that can boast of spacious staircases and 
halls might spare a niche for a blue gum, as it can be 
constantly checked in its too liberal growth. It can 
be put out as a handsome ornament to the grounds in 
summer, and new ones reared for the house every 
year. 

The seeds are very easily raised, but it would be bet- 
ter to procure plants about a foot high from the florist. 
The rapid growth of this tree is something abnormal in 
vegetable life. I planted some once, and although | 
headed them well back when three or four feet high, in 
one year they were above the roof of a one story house. 
Of course not here in the North. Ii have grown all 
three of the gums, blue, red, and white, and whea 
young they are very pretty, especially the red gum. 
The plants must be constantly nipped back to make 
them strong and stocky, and be grown in good soil 
with considerable sand in it, and kept well watered. 
The whole plant gives out the peculiar odor, but it is 
not unpleasant. 

I trust my suggestions may be taken up in various 
quarters, and that I may live to see the eucalyptus 
flourishing everywhere it is possible for it to thrive in 
this country. 

saanipnatgeieetiensiinnpiiiiettoamnstnaninitinign 
A Successful Wrecking Job. 

The Magnetic was sunk iast May in forty feet of 
water, four miles above the entrance to the canal. The 
Continental, which was in tow of the Magnetic, caught 
fire in the wheel house, her steering gear got out of 
order, her signal cords were burned, and before she 
could be got under control, struck the Magnetic amicd 
ships and caused her to go down. James Murphy & 
Co., of Port Huron, took the contract of raising the 
sunken vessel. They commenced the task about two 
months ago. The means adopted in the work were 
novel and most successful, and mark a new era in the 
wrecking history of the lakes. Six pontoons were 
placed under the stern of the vessel and her bilges 
were loaded down. She was made as near airtight as 
possible, and pumps were placed in position. When 
everything was ready, the pumps were started, and as 
fast as the water was drawn out air was forced in, in 
order to keep her from collapsing. After working in 
this manner for a while, her stern gradually rose un- 
til it was forty feet in the air. Then a tug on either end 
slowly towed her to the shore as the water was pumped 
out. She now lies on the bottom in fifteen feet of 
water. She was pumped entirely dry, and was then 
found to be leaking slightly. She is but little damaged, 
except where she was struck by her consort, and this 
injury, it is thought, can be fixed at a cost not exceed 
ing $1,000. She was loaded with 1,950 tons of ore, which 
has not been disturbed. She will be tewed to Cleve 
land with the ore in a few days. This is the first feat 
of the kind ever attempted, and Captain James Mur- 
phy, who was personally in charge, deserves great 
credit for the skillful completion of the undertaking.— 
Marine Record. 
rm —=S 


Electrical Insulation. 

Mr. A. C. Robbins says: There is great need of im- 
provements in insulating material. An insulation for 
wires is needed that will be cheap, light, flexible, and 
durable ; one that dampness will not decay, nor the 
heat of an electric arc dissolve or burn. A fire-extio- 
guishing liquid is also to be desired which will bea 
non-conductor of electricity. When these have been 
obtained, and not until then, can the large telegraph 
offices be absolutely assured of protection from fire. 
The one who succeeds in obtaining these results will, | 
am sure, be richly rewarded for his trouble, 
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Cracked Ytce for Invalids. mulus of ice upon the nerves of the mouth and tongue, 


One more thing there is that nurses apparently do| and not the flooding by water of the feeble throat and 
not know, and that is the value of cracked ice in cases stomach. Did not one ingenious nurse, at the time a 
where a prolonged drink of any fluid is next to an im-| matron, in the University Hospital, some years ago, 
possibility. Finely cracked ice, administered in a tea-| actually feed a patient, who revolted at the mere 
spoonful of champagne or brandy, has been the rally- | thought of food and was starving in his exhaustion, by 
ing point for many a sinking patient. Or the ice alone, | deftly sprinkling pounded ice over the bits of broiled 
finely crushed so that it simply melts away in the| chicken liver that she had prepared to tempt his taste ? 
mouth, trickling down the throat rather than being It was the novelty and the sparkling ice that carried 
swallowed as a draught. is a most useful stimulant. | the day. The man tasted, enjoyed, and ate itall. Each 





The writer in the Philadelphia Ledger will never for-| country adds its contribution—according to climate 





{NovEMBER 1, 1890. 





Ne  ————————eEeEeEEEEe—e—eeeeee 


A FORTY-TON WHARF CRANE. 

We give engravings of a wharf crane recently erecte: 
at Messrs. William Allen & Co.’s works, Sunderland, 
used chiefly for lifting marine engines and boilers in 
or out of ships. Weare indebted to Engineering for 
our illustrations and the following particulars : 

The foundations, mainly of concrete. are 22 ft. square 
on plan, and about 30 ft. deep from the surface of the 
wharf. Nearly 350 tons of material were used in their 
formation. In this mass there is a central well lined 
with cast iron, the lower bed plate, with a socket for 














get the look of amazement in Alice Fisher's face when 
she was shown the ice-shaving machine at the Penn- 
syivania Hospital soon after her arrival there, and when 
an informal visit to that good old hospital gave an op- 
portunity for conference over many points in nursing. 

That ice should ever be needed in such quantities 
and portions as to require a machine for shaving it was 
In common with ber country- 
men generaily she had the true English horror of ice 
water, but the use of ice itself is a quite different mat- 
ter from deluging the stomach with a cold flaid. The 
melted ice is not of the ice water temperature when it 
is swallowed. People who take cracked ice get the sti- 


indeed a novelty to her. 
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IMPROVED FORTY-TON WHARF CRANE 


and physical pecoliarities—to the science of nursing. It 
has been said that no one in England can imagine the 
depths of weakness into which American patients may 
suddenly go and may-be pulled up and out of, because 
the English climate is not so exhausting in its demands. 
The uses of cracked ice in cholera eases are familiar to 
some. It is possible that with hot water bags at the 
feet, hot mush poultices on the stomach, and a con- 
stant diet of cracked ice, no further treatment might 
be needed to complete a cure. Nursing skill counts for 
much, and every woman should have as much know- 
ledge of it as will be sufficient to keep patients from 





sliding down hill until the proper officials arrive. 





the crane footstep, forming the bottom of this well at 
about 21 ft. from the level of the wharf. 

The jib is of hollow box section, made entirely of 
best mild steel plates and angles, tapering from the 
footstep upward to the wharf level, where it attains 
its maximum section, and gradually tapering away 
again to the upper end, where the lifting sheaves are 
placed. The load swings in a radius of 33 ft. 6 in., and 
the lifting hook can rise 40 ft. clear of wharf. The 
crane is nominally for thirty tons, and with this load 
suspended the greatest tensile stress on the jib is 4°39 
tons per square inch of material in the section, and the 
greatest compressive stress 3°09 tons. When officially 
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tested a load of forty tons was used, and this was 
raised, lowered, and slewed with the greatest of ease. 
The steel wire rope is wade up of six strands, each con- 
taining thirty-seven wires, the diameter of the rope 
being 13g in. and the calealated breaking stress 54 
tons. In actual use the stress on the rope is only one- 
fourth of the load being ltifted. 

The engine cylinders, the position of which is shown 
in Fig. 1, are Tin. bore and 10 in. stroke. Spence’s 
patent reversing motion is used. When the crauk- 
shaft runs at 200 revolutions per minute, loads up to 
7 tons can be raised at a speed of 13 ft. per minute, 
and heavier loads at 4 ft. 
per minute. The brake 
has full control of the 
heaviest loads, and can be 
worked either by hand 
lever or screw. The latter 
enables the attendant to 
keep the load suspended 
for any length of time, 
without interfering with 
the engines working for 
slewing. 

The slewing is effected, 
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this is that we are cast upon, the observations that he 


would be enabled to make ot atmospheric, electrical, 


that region, of the geology and mineralogy ot the 
shores, might prove to be of economic worth.—Brook- 
lyn Eagle. 
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Sale of Horse Flesh in Paris. 


J ust twenty-four years ago the first horse butcher in 
Paris opened his shop. Since then there have been 
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started nearly 140 horse flesh shops in the department 
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as shown in Fig. 2, by a 
train of gearing from the 
crankshaft, and a pinion 
ona Vertical shaft working 
into the cireular rack fixed 
on the foundations at the 














and ocean currents, of the behavior of ice at the 
glacier “* toes,” of the flora, fauna, and marine life of 
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made in sections, to be conveniently removed to enable 


the operator to clean the flues when necessary, and the 
top of this space is covered by a ring with a series of 
elongated openings communicating with the interior 
of a bonnet on top of the boilers The apertures in the 
ring increase in size with their distance from the smoke 
flue, in order to equalize the draught. From one side of 
the bonnet leads the smoke flue, provided with the 
usual damper automatically operated by the damper- 
regulating device. The feed channels from the furnace 
doors pass through the water space, anu are down ward 
ly inclined, for the ready introduction of the fue! above 
the grate bars, and hand 
holes are arranged near 
the bottom of the boiler to 
facilitate the rewoval of 
any sediment whieh may 
be deposited there, 








omnia 
Qualities 
Paper. 
The absolute strength of 
paper is measured by its 
resistance to tearing. In 
machine-nade paper the 
strength and stretching 
power vary according as 
the force acts length wise 
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level of the wharf. The 
wakers of the crane are 
Messrs. Davis & Primrose, 
Leith, Edinburgh. 





41 New Pian fer Green- 
land Exploration. 








Lieut. R. E. Peary, of the 
United States Navy, has a 
plan for completing the 
survey of Greenland that 
is different from any un- 
dertaken before, and he 
firmly believes in its feasi- 
bility, as he had the initia- 
tory experience of a two hundred mile walk over the ice 
cap of that far, mysterious land four years ago. The 
scheme he proposes is to sail as far up the west coast of 
Greenland as possible in a ship, and start thence on 
foot, walking near the edge of the ice cap until he 
reaches the farthest point north. Thence he can go 
down the eastern coast—if supplies and enthusiasm 
hold out—until he reaches Cape Bismarck, which stands 
atthe northmost limit of exploration on that side, as 
Cape Washington does on the other. From that point 
he can cut west ward across the continent, as Nansen did 
recently, and reach his starting place, where his ship 
would be waiting. The whole of Greenland, except a 
strip of a few miles along the coast, is covered with ice, 
not a mere sheet, such as we find on high peaks or on 
the ground in winter, but an enormous bulk a thou- 
sand feet thick, under which elevations greater than 
those of the White Mountains are entirely buried. 
The glaciers that push from its edge descend to the 
sea through gaps in the bordering mountains, and the 
tides detach from their front the icebergs that come 
south in the Arctic current. The edge of this ice cap 
is cracked and seamed with dangerous crevasses, like 
those in the Alpine and American glaciers, but on the 
higher ice, just within this edge, it is as firm as marble 
and stretches to the horizon, a white prairie, dazzling 
in full day and reflecting rose, pink, violet and orange 
when the sun is low at night. There are occasional 
uollows filled with drifts and slush, but these Lieuten- 
ant Peary crossed on snow shoes on his former journey, 
while for a part of the distance he wore Norwegian 
skees—long, wooden ice shoes. His provisions he and 
his companion bore on a light, strong sledge that also 
served to carry them down slopes with the speed ofa 
toboggan and that went briskly before the wind on 
level surfaces, with the aid of a small sail. So equipped 
this courageous explorer would undertake a survey of 
northern Greenland. It is easy and perhaps natural 
to deery such experiments as Lieutenant Peary hopes 
to undertake, on the score of inutility, but results are 
better than forecast as a criterion of usefulness. It is 
an age of truth seeking and of some truth getting, and 
no fact, however remote it may appear from daily ex- 
perience, or how trivial in its human relations, is value- 
less. The restless activity of nineteenth century ex- 
plorers is balked by nothing, and if this officer does 
not determine the coast line of northern Greenland, 
the risk and the honor may be assumed by a represent- 
ative of some other nation. America, with Lieuten- 
ants Greely and Lockwood as its deputies, has ** broken 
the record” thus far, and Lieutenant Peary wishes to 
complete it. The plan he proposes is not only cheaper, 
‘more direct and more feasible than that of his prede- 
cessors, but it is safer, and it exposes no large body 
of men to peril. His mapping of the coast line would 
“ppease the hunger for geographical kuowledge that 












Topeka, Kansas. The fire-box and combustion cham- 
ber are made in two parts, as two cones, fitted together 
at their bases, and are entirely surrounded by the 
boiler proper. 
tion chamber upwardly inclined tabes lead through 
the water space and the shell of the boiler into an an- 
nular space, formed by a shell secured to the outside 





‘lictates the resolveof men to find what sort of world 


of the boiler. 


or across; in hand-made 
paper there is little differ 
ence. In the former the 
difference is in the pro- 
portion of 2; 3, according 
to the direction of the 
tearing force. The stretch 


ing power acts inversely 


{0 to the strength, i.e, is 
Y 
STOTIOOOOO OO greater across than length- 
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In order to test the re 
I = sistancs of paper to the 
most varied mechanical 
wear, it is crumpled and 




















IMPROVED FORTY-TON WHARF CRANE. 


of the Seine, and at the present time about 20,000 
horses are killed every year in Paris for human food. 


In Paris the price of the meat is less than half that of | 


ordinary butcher's meat. Berlin is following the ex- 
ample of Paris. 
-~———— > Oe 
A STEAM OR HOT WATER HEATING BOILER. 
The illustration represents a boiler of simple con- 
struction which can be used for high or low pressure 
steam, or asa hot water boiler for heating buildings, 


etc. It has been patented by Mr. Joseph Bromich, of | 
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BROMICH’S IMPROVED BOILER. 


From the apper part of the combus- 


kneaded between the 
hands. After such treat 
ment a weak paper will be 
full of holes, a strong paper will assume a leathery tex- 
ture. The test also gives a rough insight into the 
composition of a paper, much dust showing the pre- 
isence of earthy impurities, while breaking up of 
paper shows overbieaching. 

The thickness of a paper is ascertained either by 
measuring the thickness of a certain number of sheets, 
or by taking that of a single sheet by means of a wi 
crometer, where the paper is placed between two rules, 
one fixed and the other movable, acting as a pointer 
showing the thickness of the paper on a dial. 

Over three per cent of ash shows the presence of clay, 
kaolin, heavy spar, gypsum, ete. 

Microscopical investigation of paper aims at deter 
mining the kind and quality of paper. For this a mag 
nifying power of 150 to 300 diameters suffices, when, by 
coloring the paper with asolution of iodine, a yellow 
coloration shows the presence of wood fiber, a brown 
coloration that of linen, cotton, or fiax, and no colora- 
tion that of cellulose. 

The ‘determination of the kind and quality of size 
may be made by boiling in distilled water and addiug 
a concentrated solution of tannic acid, when a floecu 
lent precipitate shows the presence of aniwal size ; and 
by heating in absolute aicohol and adding distilled 
water, when a precipitate shows the presence of vege- 
table size.— Paper Mill. 

—— orem 
Good Pavements are Cheapest. 





Our city fathers might study very profitably a report 
by Consul Sherman, located at Liverpool, England, 
on the pavements, tramways, sewers, and artisans’ 
dwellings of that city, published in the last number of 
‘* Consular Reports.” The Corporation of Liverpool, 
he says, has adopted the policy of constructing its pub- 
lic works in the best possible manner, and in this way 
has succeeded in reducing the cost of maintenance toa 
minimum. Since 1872 only impervious pavements have 
been laid, and Liverpool has now 250 miles of the best 
paved streets in the world. The wisdom of this is not 
only seen in the reduced death rate, which has declined 
from 27°2 per thousand in 1880 to 20°3 in 1888, but in 
the reduced cost of maintenance of the streets. In 
1879 the estimated expenditure of the cost of keeping 
226 miles of streets in repair was $136,080; in 1889 the 
estimated expense for the same was only $40,824 for 250 
miles of pavement. Permission, he says, is never given 
for private parties to cut through the pavement of any 
street for any purpose. When such work is necessary, 
the corporation will do it in itsown thorough way, and 
the interested parties must pay the entire cost. All 
the street railway tracks are laid and owned and kept 
in repair by the city, and the company using them 
pays an annual rental of 10 per cent on their cost. Ac- 
companying this report are the specifications under 
which the streets are paved and the sewers built, which 


show that most thorough work is required. 





This shell, forming the smoke space, is 
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Overlaying. 

This is the problem in all press-rooms where speed is 
the great desideratum. Indeed, in our get-up-and-get 
era, speed is such a leading point that how to make 
ready in the shortest time may be said to be the one 
Many conflicting 


eo 


reat question ip all our press-rooms 


theories have found advocates. ‘“* Paste as you go” is 
the one that has been most generally adopted, where 
the very highest class of work was not called for. 


Wherever the high grade, or art finish, was wanted, 
resort has been always had to what is known as the 
“overlay” system ; in other words, to the plan of mak- 
ing special overlays apart from the form and sheet, and 
pasting them in place on the printed tympan sheet. 

While the special overlay system has always won the 
prize for fine work on cuts, ete., yet, with the vast in- 
crease of cut work in our day, and the prospect of still 
greater volume, the time spent in overlaying cuts be- 
comes a very serious item of expense, and eyes and 
brains are cast abont to find a speedier system that 
will prodace as good results. 

Many years ago, a very clever French Canadian--a 
genuine artist in his way—stambled upon a method of 
using a thin, gammy paste in such a way as to repre- 
sent the layers of paper that pressinen employ in mak- 


ing overlays. His recipe for preparing that paste was 
hisown. With it, and his artistic taste in mwanipulat- 
ing and spreading it, he produced wonderful results in 
av incredibly short time, distancing all his fellow work- 
men both in speed and quality. Efforts to obtain his 
secret failed. Even his feeder, who to some extent was 


in his confidence, and who is still working on presses in 
this city, does not know the composition of that paste. 
But it did its work, and well. After five, ten, fifteen, 


or twenty thousand impressions, it remained the same 
elastic yet firm coating that had been put on with 
brash or fingeras the case might be ; and the impres- 
sions taken were as fine and delicate as the most labor- 


ed overlay worked out with paper 
innumerable experiments have been made in this 
country to imitate the high results in finish and time 


which our friend, the *‘Canuck,” accomplished, but 
thus far they have been measurably unsuccessful. The 
nearest to winning has been a preparation, or paint, in 
which liquid rubber or caoutchouc was a prominent in- 
gredient. But even this, fine, delicate, and elastic as 
it was, left something to be desired, and thus failed to 
match the exquisite effects of the paper overlays; al- 
though on ordinary work it was a surprising time- 
saver, as, being put on with a brush wherever needed, 
it could be applied in any thickness or in as many lay- 
ers as were required, saving most of the time spent in 
the innumerable cut-outs and layer on layer of past- 
ings of the other method. 

The “paint” idea has gone across the ocean and 
found recent adopters in Great Britain. Critical ex- 
amination of cat-work that comes to us from there, 
and which was produced by the paiat method (though 
without the caoutchoue ingredient, we are certain), 
convinces us that they are behind us, even in this. 
There is an immature, unfinished look about their cuts 
that shows the pressmen were in too great a hurry, or 
their “ paint” was too coarse or too soft for its work ; 
or else the preseman had not an artistic sense of the 
true values in the pictures. 

There is little doubt that, with the*enormous increase 
that is coming in fine illustrated work, the old method 
of overlaying with pasted paper will have to go, and 
be displaced by some method that will combine speed 
with finish. The “paint” principle looks like the 
thing; but the true ingredients have not yet been 
found. Besides, for the very highest work, it will re- 
quire a genuine artist to apply it. Here is a field for 
stady and experiment open to the pushing young press- 
Those who get first on the ground 
It is a fair field for discovery.— 


men of America. 
will pick up the gold. 
Arrverican Art Printer 
--- -———-- <> + ©. 
The Long Distance Telephone. 

Ithaca and New Haven are now connected, and Mr. 
A. 8. Hibbard has in mind a novel test exhibit for this 
winter. He will try to have the Cornell and Yale glee 
clubs give simultaneous concerts in Ithaca and New 
Haven. The two concert halls will be connected by 
telephone, and then the Yale clab will sing. and both 
the Ithaca and New Haven audiences will hear the 
music simultaneously. Then the Cornell club will 
sing in Ithaca, and the New Haven audience will hear 
it as well as the one 400 miles away when the singing 
is taking place. Spice would be added to the enter- 
tainmeot if a joint debate between the Yale and Cor- 
nell navies could be arranged on the Yale-Cornell boat- 
ing difficulties. 

Mr. Hibbard, at his home in Morristown, received 
reports by telephone from New London during the last 
Yale-Harvard race. For the benefit of his guests he 
rigged up a couple of tin shells, each with its eight 
oarsmen, and by changing the relative positions of the 
boats at each report he kept hie friends in high excite- 
ment for twenty-three minutes. At the end of the race 
the cheers for \ale from the spectators on the banks 
of the Thames could be distinctly heard in Morris- 
town.—WN. ¥. Times. 








A CINCTURE ATTACHMENT FOR RIDING SADDLES. 

The device shown in the engraving, which has been 
patented by Mr. Henry Hartmann, is designed to fa- 
cilitate the ready attachment of a saddle to a horse, 
and its quick removal. A three-bar reefing loop, 
shown in the small view, is attached to the cinch ring 
of the belly girth by means of a strap, one end of 
which is secured to the lower bar of the loop, while its 
free end. is passed through the ring and up through a 
suitable keeper or clasp, terminating ina buckle. A 
second three-bar reefing loop, similar to the first one, 
is removably attached, by means of a metal cincture, 
toaring fixed in the saddle. One end of the reefing 
strap is secured to the upper bar of the lower reefing 
loop, and is thence passed over the lower bar of the 
upper reeting loop, and downwardly around the cen- 
ter bar of the lower loop, being again carried upward 
over the center bar of the upper loop, the strap hav- 
ing perforations 
near its end 
adapting it for 
engagement with 
the buckle on the 
end of the strap 
connected with 
the belly girth. 
The cincture se- 
cured to the upper 
bar of the upper 
reefing loop is 
preferably of mal- 
leable steel, and 
its free end is 


passed through 








the saddle ring 
and bent down- 
wardly. It should 
be sufficiently 
thick to hold the 
parts securely, 
but capable of being easily bent, it being designed 
that, after the girth is once adjusted to the horse, it 
will not be necessary to use the reefing strap in at- 
taching the saddle, this operation being effected by 
simply pushing the cincture through the saddle ring 
and bending it downwardly. This attachment may be 
applied on one or both sides of a saddle. 

For further information relative to this invention 
address Messrs. J. P. and E. P. Mitchener, Stockton, 
Utah. 





HARTMANN’S GIRTH ADJUSTER. 
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A SIMPLE FORM OF MOP WRINGER. 

The illustration represents a device to be applied to 
a pail of any size to facilitate squeezing or forcing the 
water out of a mop. It has been patented by Mr. 
Alexander M. Borland, of Otisville, Orange County, 
N. ¥. The device consists of a shell, preferably con- 
structed of sheet metal and bent to the shape of an 
inverted cone, thaends of the metal sheet being made 
to overlap so that the size of the shell may be adapted 
to different sizes of receptacles, and being retained in 
such position by pins 
or short bolts and 
suitable nuts. The 
inverted cone is 
formed with an 
opening at the bot- 
tom, and has quite 
a number of circa- 
lar apertures to per- 
mit water to pass 
freely into the pail. 
The inner end of the 
metal sheet forming 
the shell is made 
with a decided rib 
extending from top 
to bottom, this rib 
being adapted to 
engage with the 
mop when the lat- 
ter is placed in the 
deviée and turned 
around, the rib also acting as a bearing against the 
pressure exerted in the act of wringing the mop. The 
device is secured to the pail by means of a simple 
clamp, as shown. 





BORLAND’S MOP WRINGER. 
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Exeavating in Quicksand. 

At a recent meeting of the New England Waterworks 
Association, Mr. Albert F. Noyes read the following 
note: “Some years ago I had occasion to make an ex- 
cavation in material known as quicksand, some 15 feet 
deep, near buildings. If the excavations were made in 
the ordinary way, a settlement of the foundations 
would be likely to occur, so I adopted the following 
method, which in my case proved successfal ; and I see 
no reason why, under similar conditions, and in a great 
many cases, it could not be used to advantage. The 
excavation, as I have said, was about 15 feet deep, and 
about 60 feet in length and 8 feet wide. Usually below 
these veins of quicksand there are veins of a coarse 








material which form ready conductors for the water, 











[ NOVEMBER 1, I8go. 





and the vertical distance through the quicksand is 
usually less than the horizontal distance; the ground 
water has the least resistance in the vertical direction, 
and tends to soften and take up the quicksand with it. 
If the water is drawn out, or the water level lowered 
below the bottom of the trench, this fine material be- 
comes compact very much like clay, and the excavations 
can be made with perfect safety and the use of a 
light sheeting. In the case I refer to I used fourteen 
pipes 14¢ inches in diameter, and these were driven 
equidistant about the excavation to be made, with the 
ordinary perforated well point, having attached out- 
side a fine mesh brass screen. They were driven into 
a stratum of coarse materia! from 35 to 50 feet below 
the surface of the ground. The pipes were ganged to- 
gether and attached to a common plunger pump, and 
the water was drawn down. I might state that the 
normal level of the ground water was within three or 
four feet of the surface of the ground, so we had to 
draw the ground water down some ten or eleven feet. 
We found by test tubes outside of the gang that we 
could readily hold the water to a level which insured 
the excavations being made without any difficulty what- 
ever; in fact, the banks were dry, and the lower portion 
of the excavation was very firm. In one case the well 
points, after we used them, were sold to other parties 
at nearly the first cost. The pipes, which were taken 
from the pipe yard, were returned and used over again, 
so that there was little loss in that way ; and the whole 
cost of driving the pipe was about $18, so that the ex- 
pense of that method was really less than sinking a 
well outside of the excavation in the usual manner.”— 
Stone. 
—~————_ —~> + @ eee 
Collotype Plate Making.* 

I do not wish to trespass on your valuable time with 
a long paper, but to give plain instructions and 
formule, and show results, so that any of you in- 
terested in photo-mechanical printing can go home and 
try it for yourselves without being confused with un- 
necessary matter. The first thing is some good plate 
glass ground with emery, such as the piece here shown. 
It is very simple. I take two pieces and put a litile 
emery moistened with water between them, and rub 
them round and round till I get as fine a grain as pos- 
sible, and then well wash and clean with spirits and 
ammonia, when they are ready for the first coating, 
which is made as follows : 

Sour ale or porter... 

IND OS BE, «0. cosccdcccecescsctescndteecdtecbecde 

This is carefully filtered, and a little poured on the 
plate, and spread over with the palm of the hand; 
then put in a rack or stand on blotting paper to drain. 
No heat is necessary. They ought to be done over 
night ready for next day, when, after a good washing 
under the tap, at the same time rubbing with a soft 
sponge, and again dried, they are ready for the second 
coating, which I make as follows: 

Coignet's gelatine 5 ounces. 
BRIE CRANE GREED. 2... cccccccccccccss cocccecceccce iia 

Soak in 80 ounces of water, then dissolve, and add 
bichromate of ammonia 2 ounces dissolved in 10 ounces 
of water to which has been added one-half ounce of 
liquid ammonia. The plates, which have been previ- 
ously described, are carefully leveled in the drying 
oveu, and the temperature raised to about 100°, when 
they are carefully coated with the second preparation 
just described, and dried at a temperature of 150°, when 
the gas or hot water is turned off, and they are allowed 
to cool gradually. They ought not to be used till next 
day, and they will keep good for about one week; 
after that time they become insoluble. The next ope- 
ration is to expose under a reversed negative either wet 
or dry plates ; but I have never seen a dry plate nega- 
tive yet that can compare with a wet collodion one, 
although I have had nearly twenty-five years’ experi- 
ence. The exposure to light is difficult to describe. 
The best way is to use an actinometer, and give about 
the same time as you would for a silver print from the 
same negative ; but a few trials will be of more service 
than a book full of instructions. After the plate is ex- 
posed sufficiently, take off the backing, and expose the 
back to light for five or ten minutes, according to the 
subject. This helps to bind the film to the glass, and 
prevents too much relief. The plate is now put into 
water, and allowed to soak till all the unaltered bi- 
chromate is washed out ; then give a good rinse under 
the tap, well clean the back, and put away to dry 
spontaneously. They should not be used at once, but 
allowed to get thoroughly hard. The plate, after be- 
ing put under the tap and dried with a cloth, is soaked 
with a mixture of glycerine 40 ounces, saltpeter ° 
ounces, ammonia 7 ounces, for about five minutes, and 
dried again with a cloth, and is then ready for the print- 
ing, which can either be done in a hand press or by 
steam. The ink is very much like litho, and the ma 
chine the same. 

I don’t pretend to know anything new, but I have 
tried to show how collotype is worked, and the fore 
going is exactly how it is worked every day by one of 
the largest firms in the world.—Photo. News. 


* Read before the North Middlesex Photographic Club. 
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The Creeping of Belts, 

To the Editor of the Scientific American: 
I called the attention of our head engineer to the 
article *‘ A Belt Problem,” in your SctENTIFIC AMERI- 
oAN of October 4, and he said at once: 
“The lacing wasn’t properly done. The outer belt 
was probably laced tighter than the inner, and as there 
was, of course, a greater strain onit the rivets were not 
strong enough to make up for the difference in tension, 
and pulled through. If the belts had been glued to- 
gether and then riveted, there would have been no 
trouble.” A. W. B. 


[This does not settle the question of the disposition 
of belts to creep when doubled, although proper glu- 
ing and riveting does prevent it; for unless strongly 
held togetherin every part of their contact their nature 
is to creep by virtue of the pressure of the outer belt 
upon the inner one while in contact with the pulleys. 
All belts creep on the face of the pulley, caused by the 
compression of the inner side of the belt by bending 
over the curve of the pulley. With a siding belt not 
perfectly fastened to the inner belt, the same effect 
takes place with a pull equal to the stress upon the 
belt. —EDITOR. ] 
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Filling Hot Stuff into Glass Jars or Bottles, 
To the Editor of the Scientific American : 

In reply to query No. 2435, J. B. Rosenberger, of St. 
Cloud, Minn., gives an undoubtedly good method for 
putting hot preserves into glass jars or bottles ; but it 
has one drawback. It takes too much time to stop and 
rinse or even to empty the bottles of their cold water 
contents before filling, to say nothing of chilling the 
hot liquid by its contact with the cold vessel. In bot- 
tling anything while hot it is essential that its tempera- 
ture be as little reduced as possible, and the cover or 
cork put in place as quickly as may be. 

My plan of procedure is certainly much simpler and 
fully as effective. I take a kitchen towel or dishcloth, 
wet it thoroughly in water either hot or cold, fold it 4 or 
6 ply, and stand my bottle to be filled on this pad thus 
formed. It is impossible to heat any liquid hot enough 
to crack or break a glass bottle or jar when this pre- 
caution is taken. 

The bottles can be previously washed and drained 
dry, and when filled and immediately corked, will be 
ready to put away without any further attention. 
Ketchup put up in this manner will require no cording 
or wiring of corks, as it never works. Corks should be 
kept in hot water until used, thus rendering them soft, 
and closing the bottles in an airtight manner. 

New York City. JENNIE BIEGER. 
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Natural History Notes. 

Causes of the Ascent of Sap.—In the Revue Generale 
des Sciences Pures et Appliquées, Mr. A. Herbert 
criticises a memoir by Mr. Boehm on the causes of the 
ascent of sap, published in the proceedings of the Ber- 
lin Botanical Society. The causes of the ascent of 
sap in plants, says Mr. Herbert, is one of the most 
controverted questions that have been studied in re- 
cent times. Mr. Boehm, proceeding to the examination 
of this question by the method of elimination, discusses 
in succession the forces that cause the ascension of sap : 
(1) Osmotic pressure ; (2) the difference of the pressure 
of the air inclosed in thedead elements of the wood ; 
(3) capillarity. 

The first cause he discards on account of the slow- 
ness of the phenomena of osmosis, and for the reason 
that a plant whose roots have been killed by boiling 
water does not dry, as would happen if the absorption 
of the water were due to os mosis. 

Mr. Boehw, in a former theory, had indicated the dif- 
ference of pressure of the air contained in the dead ele- 
ments of the wood asa cause of the ascension of sap. 
He no longer regards such pressure as the principai 
motor of the liquid column, but he nevertheless con- 
siders it asa secondary cause that acts as follows: Sup- 
pose a cell containing water and an air bubble. If the 
latter drives the water to an upper cell, it will expand 
and the water contained in a cell below will compress 
it anew, and add to it also the air that it holds in so- 
lution. These differences of pressure therefore cause 
displacements of water, but they are much too slow 
to be the sole motor of the ascent of sap. The learned 
botanist maintains that capillarity is the most import- 
ant cause of the ascent of sap. On this subject Mr. 
Vesque (Annales Agronomiques) remarks that Mr. 
Boehm’s results and those that he himself has obtained 
from analogous experiments show simply that capil- 
larity suffices to keep up the normal transpiration of 
& plant a few inches in height, but he asks whether, 
with the elements furnished by Mr. Boehm’s memoir and 
those known up to the present, we can conclude that 
capillarity, joined to the effects of differences of pres- 
sure of inclosed air, suffices to cause the water to rise 
to more than three hundred feet, the height reached by 
Certain large trees. 

It seems, says Mr. Herbert, that we have not as yet 
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mnents are necebsary. We can only applaud the in- 
genuity of the methods of investigation employed by 
Mr. Boehm to verify his opinion that eapillarity is the 
sole efficient cause of the ascent of sap. On the other 
hand,the objection offered by Mr. Levesque is aserious 
one, for it does not seem as if capillarity alone can 
cause sap to rise toa height of more than three hun- 
dred feet. We would ask whether it is not in a cal- 
orific phenomenon that we must look for the explana- 
tion. 

Generally speaking, it is through the vacuum pro- 
duced by the transpiration of the leaves, aided by 
eapillarity, that sap rises. This vacuum is exerted 
throughout the entire surface of the tree, producing 
upon it the effect of an immense cupping glass. There 
is therefore produced upon this surface at the same 
time, in consequence of the latent heat removed by 
evaporation, a depression of temperature. On the con- 
trary, in the earth surrounding the roots, and espe- 
cially through the ligneous tissues, there occur chewi- 
cal actions that develop heat. 

We have therefore at once, from bottom to top, a 
calorific-electric curront, osmosis and capillarity. 

Nepenthes not Carnivorous.—A communication from 
M. Dubois to the Academy of Sciences challenges the 
so-called carnivorous character generally attributed to 
the pitcher plants on the assumption that a liquid se- 
ereted by them in the pitchers possesses digestive pro- 
perties (Compt. Rend., cxi., 315). M. Dubois bases his 
objection upon the results obtained in a large number 
of experiments made upon plants of Wepenthes Rafflesi- 
ana, Hovkeriana, coccinea, phyllamphora, distillaria, 
hybrida and maculata. He states that the pitchers of 
these plants, hefore the opening of the operculum, 
were all filled with a limpid slightly acid liquid, but 
in the open pitchers the liquid was generally turbid, 
coutained insect debris, and sometimes exhaled a 
strong putrefactive odor. When the liquid was with- 
drawn from a closed pitcher, or one just ready to open, 
by means of a sterilized pipette, it remained clear for 
months, it was free from micro-organisms, and had no 
effect upon cubes of coagulated albumen placed in it, 
the angles of which remained intact after several days. 
The liquid taken from pitchers opened a very short 
time was also still clear, but it attacked albumen at 
the ordinary temperature, and very vigorously at a 
higher temperature. The liquid became turbid and 
contained numerous micro-organisms. Insome cases 
it developed a putrefactive odor and gave some of the 
reactions of peptones. Many of the pitchers contained 
insects, not in the course of digestion, but of putre- 
faction. M. Dubois concludes therefore that the Ne- 
penthes liquor does not contain any digestive constitu- 
ent comparable to pepsin, but that the phenomena of 
disaggregation, or false digestion, observed by Sir 
Joseph Hooker, were due to the activity of micro-or- 
ganisms coming from outside, and not to a secretion 
of the plant. 

Respiration of Insects —Mr. Contejean has studied 
in the grasshopper the little known phenomenon of 
the respiration of insects. He finds that, coutrarily to 
what occurs in vertebrates, the movement of inspira- 
tion is passive, while that of expiration is active. The 
air is expelled from the insect’s body by a contractile 
effort. The result is that if the animal be wounded, 
we observe blood to flow at every expiration. Decapi- 
tation does not arrest the respiratory movements, no 
more than does the absorption of curare, which in 
man produces an immediate cessation. 

The Cat in Antiquity.—At a recent meeting of the 
Academy of Inscriptions, Mr. Saglio discussed the in- 
teresting question as to whether the cat of to-day was 
known to the ancients. We take from the Zemps the 
following abstract of Mr. Saglio’s remarks : 

Was the cat known to the ancients? If so, should it 
be considered as having been with them a domestic ani- 
mal or as a tamed one, like the monkey or the gazelle. 
for example? Such is the question that arose incident- 
ally at the Academy some time ago. At that time, 
some of the members inclined toward the first hypothe- 
sis, while others, taking as a basis the differences es- 
tablished by Virchow, of Berlin, between the Egyptian 
cats (thousands of mummies of which are found in the 
necropolises of Egypt) and the cat that we know to- 
day, claimed that the animal of antiquity and that of 
our time were no more the same animal than are the 
mouse of the present and the mouse of antiquity. The 
catof antiquity, according to some, was slimmer, and 
resembled the weasel more than it did any other ani- 
mal. 

Mr. Saglio presented to his audience the figure and 

the fac-similes of various monuments in support of an 

observation that he made at that epoch on the subject 

of the domestication of the cat among the ancients. 

These were, primarily, paintings on Etruscan tombs in 

which cats are represented in the interior of dwellings. 

In one of them, especially, a kitten, during a repast, is 

seen playing with other animals under the couches 

upon which the guests are reclining. We find the cat 

figured also in the paintings on Greek vases of the 
fifth century before Christ. Upon two pitchers in the 

British Museum,the paintings on which seem to be due 





sufficient data to solve this problem, and new experi- 
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interior of a school of music. One is tied up by a string, 
and the other stands upright on a stool, and a young 
wan is offering a cake to it. All these, and similar 
fac-similes, perfectly authentic, reproduce the imege of 
a cat, perhaps a little slimmer than ours, but exactly 
like the animal that we now designate by the name. 

Sexual Selection in Spiders.—Mr. G. W. and Mrs. E. 
G. Peckham, in the Occasional Papers of the Natural 
History Society of Wisconsin, give au account of their 
observations on sexual selection in spiders of the 
family Attide. However satisfactory Mr. Wallace's 
explanations may be when applied to birds and but 
terflies, they fail when applied to spiders. His the- 
ory would only partially explain the following facts : 
Among the Attide the males are more brilliant than 
the females, young males nearly always resemble adult 
females, the males, when they differ from the females, 
depart from the general coloring of the group, and 
females, when they depart from the general coloring 
of the group, approach the coloring of the males. Mr. 
Wallace’s assumption that the male animal is consti 
tutionally more active than the female is not true of 
spiders. On the contrary, it is the female that is the 
more active and pugnacious. in neither sex is there 
any relation between development of color and ac- 
tivity. Whenthe male is distinguished by brighter 
colors and ornamental appendages, these adornments 
are not only so placed as to be in full view of the female 
during courtship, but the attitudes and antics of the 
male are at that time such as to display them to the 
fullest possible extent. 

Myrmecophilous Plants.—In the concluding part of 
his work upon this subject, Professor F. Delpino enn- 
merates as many as 3,030 species distributed through 
292 genera, with extra floral nectaries or other contriv 
ances for inviting the visits of ants. The natural or 
ders in which the greatest number of myrmecophilous 
species occur are Mimosew (668), Kuphorbiaces (4%2), 
and Bignoniacew (342). The prevalence of the phe 
nomena in any district is nearly proportional to the 
average temperature. The Central American region 
produces the largest number (653). The author be 
lieves that both ants and myrmecophilous plants came 
into existence in the cretaceous period. 

Secretion of Silk by the Silkworm.--Professor G. 
Gilson is of the opinion that the silk of the silkworm is 
a regular secretion product, He bases this view on the 
facts that the glandular tube is eovered internally, 
throughout its length, with a transparent mewbrane. 
This contains circular threads, and the spaces between 
them are filled with a network formation. As the silk 
is always separated from the cells by a membrane, it 
cannot be the result of the direct transformation of 
the protoplasm. In the next place the silk is not, asa 
rule, to be detected by any reagents in the body of the 
cell, but in some cases it becomes really visible. At 
the end of larval life, certain shining spherules were 
formed in the cells, and the reactions of these were 
just the same as those of silk. If one impedes the ex- 
cretion of thesilk at the end of larval life, the cell body 
becomes quite burdened with silk spherules. It seems 
that the silk is made up within the protoplasm, and 
is east out through the meshes of the net-like mem- 
brane. A selection is probably made by the membrane 
itself among the several substances that are mixed with 
the liquid part of the protoplasm and the silk, and the 
substance that becomes the silk is cast out. The spe- 
cial apparatus of the silk duct seems to regulate the 
diameter of the thread, which is ofter very irregular 
before it has passed through it, and probably also to 
regulate the thickness of the thread. 

The Smallest Flowering Plant.—The smallest flow- 
ering plant is Wolffia microscopica, a native of India. 
It belongs to the duckweed family. It is almost mi- 
croscopic in size, destitute of proper stem, leaves and 
roots, but having these organs merged in one, forming 
afrond. There is a prolongation of the lower surface, 
the purpose of which seems to be to enable the plant 
to float upright in the water. The fronds multiply by 
sending out other fronds from a slit or concavity, and 
with such rapidity does this take place that a few days 
often suffice to produce from a few individuals enough 
similar ones to cover many square rods of pond sar- 
face with the minute green yvranules. Small as these 
plants are, they bear flowers. Two are produced on a 
plant, each of them very simple, one of a single stamen 
and the other of a single pistil, both of which burst 
through the apper surface of the frond. 

—> + Oe . 

Gas pipes from paper are made from strips of manila 
paper equal in width to the length of the pipe to be 
made, which is passed through & vessel with melted 
asphalt, and then wrapped firmly and uniformly 
around an iron core until the required thickness is at 
tained. The pipe is then subjected to powerfal pres- 
sure, after which the outside is strewn over with sand, 
and the whole cooled in water. The core is then re- 
moved and the inside of the pipe coated with a water- 
proof composition. These pipes are claimed to be per- 
fectly gas tight and much cheaper than iron pipes, 
and very resisting to shocks and concussions, The 
claim as to greater cheapness than iron is probably an 
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THE TORNADO AT FARGO, NORTH DAKOTA. 
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of any better until his name became an authority, for 


The force of the wind storms that are a constant| Fahrenheit early in life abandoned trade and gave him- 
menace to some of the Western States is well illustrated | self up to science. Then habit made people cling to the 
in the accompanying engraving, which has been pre-| established scale, as habit makes the English cling to 
pared from photographs taken at Fargo, North Da-/| the old system of cumbrous fractional money. 


kota, at the time of the disaster, and kindly sent to us 
by Mr.S H. Logan 


The three countries using Fahrenheit are England, 


The most extraordinary feature | Holland and America. Russia and Germany ase Reau- 


of the storm was the overturning of an entire railroad | mur’s thermometer, in which the boiling point is count- 
train, consisting of three baggage cars and nine heavy led 80 degrees above the freezing point. France uses 


sleeping coaches, The locowotive and tender alone 
rewained on the track. The through passenger train 
arrived at the town of Fargo at the same time as the 
tornado. As the roofs of the railroad machine shop 
and freight house were carried away, the engineer 
thought it safer to move out of the station, but was 
compelled to stop at the crossing of the Chicago, Mil- 
waukee & St. Paul R.R. He found great difficulty in 
getting started again, and was moving along very 
slowly, when suddenly the whole train was turned 
over. 
slow that none of the passengers was seriously injured, 


althoagh the fright and the nervous and physical 
Had the train been running at | 
an ordinary rate of speed the consequences would have | 
The train was very crowded, contain-| in The Office, give expression to his views concerning 
One of the cars| 


shock was very great. 


been frightfa! 
ing a number of ladies and children. 








The rate at which they were proceeding was so | 


the Centigrade thermometer, so called. because it marks 
the boiling point 100 degrees from freezing point. 

On many accounts the Centigrade system is the best, 
and the triumph of convenience will be attained when 
zero is made the freezing point,and when the boiling 
point is put 100 or 1,000 degrees from it, and all the sub- 
divisions are fixed decimally. 

If Fahrenheit had done this at first, or even if he had 


|} made it one of his many improvements after the pub- 


lic adopted his error, the luck of opportunity, which 
was really his, would have secured to his invention the 
patronage of the world. 


The Olass of People Out of Employment. 
I once heard a gentleman of experience, says a writer 
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those who are out of employment in about the follow- 


was a “special,” and contained a number of officials of | ing terms: 


the Chicago & Northwestern R.R Co. The accident oc- 
curred about 8 
oclock in the 
morning. Very 
little damage was 
done to the cars, 
as may be seen by 
scanning the 
trucks, none of 
whieh were 
wrenched from 
their positions, 
The terrible force 
the wind is 
well shown by the 
lateral dcisplace- 
ment of the track, 
which took place 
before the cars 
were overturned 

The small view in 
the upper corner 
shows the manner 
in which the Ply- 
mouth Chapel, of 
Fargo, was iifted 
up and dropped 
some distance 
from its founda- 
tion. 

a 
Siistery of 
Zere. 

A writer in the 
N. Y. World sug- 
gests that this is 
about the time of 
year that we all 
begin to think of 
It is the 
part of every ther- 
mometer that is 
most watched and 
in this 
changeable eli 


of 


The 


* zero.” 


dreaded 


“I seldom find anybody out of work except those 
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The New York Pasteur Institute. 

Dr. Paul Gibier, director of the New York Pasteur 
Institute, states the results of the preventive inocula- 
tions against hydrophobia performed at this institute, 
since its opening (February 18, 1890), as follows : 

Six hundred and ten persons, having been bitten by 
dogs or cats, came to be treated. As to 480 of these 
persons it was demonstrated that the animals which 
attacked them were not mad. Consequently the 
patients were sent back after having had their wounds 
attended, during the proper length of time, when it 
was necessary. Four hundred patients of this series 
were consulted or treated gratis. 

In 130 cases the anti-hydrophobic treatment was 
applied, hydrophobia having been demonstrated by 
veterinary examination of the animals which inflicted 
bites or by the inoculation in the laboratory, and in 
many cases by the death of some other persons or ani- 
mals bitten by the samé Gogs. All these persons are, 
to-day, enjoying good health. In 80 cases the patients 
received the treatment free of charge. 

$$$$4-0-< = -_— 
Employer and Employe. 

We once knew a cotton will superintendent who 
seemed to have an easy time of it. A woolen mill 
superintendent who envied him his position asked him 
what was the most difficult thing about cotton mill 
superintending, when he dryly answered, “‘ Getting the 
position.” From 
our observation 





( 
=/ 


- ae 


— 


xX 


a . 


we should say 
that keeping a 
position after it 
was obtained was 
the most difficult 
part of the un- 
dertaking. Few 
people deliver. in 
the shape of ser- 

<<a vice what they 
—- 3 bargain to deli- 
es Eo §6= ver, hemee we see 
; = good wen secure 
good positions 
and keep them 
for a year or two, 
and then lose 
them. They were 
not discharged 
and they did not 
leave. “Big 
head” is some- 
times the cause ; 
big head seldom 
gives one dollar's 
worth for a dol- 
lar, hence dissat- 
isfaction follows ; 
big head gets so 
important that he 
thinks time tab- 
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OVERTURNING OF A TRAIN BY A TORNADO. 


mate of ours. The word is from the Spanish, and! who are looking for something that they are incompe- 


means empty, hence nothing. It was first used on 
a thermometer in 1709 by a German physicist named 
Fahrenheit. 

From a boy he was a close observer of nature, and 
when only nineteen years old, in the remarkably cold 
winter of 1708, he experimented by putting snow and 
salt together, and noticed that, it produced a degree of 
cold equal to the coldest day of the year. 

As that day was the coldest day that the oldest in- 
babitant could remember, Gabriel was the more struck 
with the coincidence of his little scientific discovery, 
and hastily coneladed that he had found the lowest 
degree of temperatare known in the world, either na- 
tural or artificial. . 

He called the degree zero, and constructed a ther- 
mometer, or rade weather glass, with a scale graduat- 
ing ap from zero to boiling point, which he numbered 
21%, and the freezing point 32, because, as he thought, 
mereary contracted the thirty-seecond of its volume on 
heing cooled down from the temperature of freezing 
water to zero, and expanded one hundred and eightieth 
on being beated from the freezing to the boiling point. 

Time showed that this arrangement, instead of being 
traly scientific, was as arbitrary as the division of the 
Bible into verses and chapters ; and these two points 
no more represented the real extremes of temperatare 
than from “Dan to Beersheba” expressed the exact 
extremes of Palestine. 

Bat Fahrenheit’s thermometer had been widely 
adopted, with its inconvenient scale, and none thought 





tent to perform. A man who is able to adapt himeelf 
to cirenmstances and takes any job which offers is never 


|out of employment, and it is only for a short time at 


most that he is obliged to do anything that is really 
beneath his ability. As soon as he demonstrates to his 
employer his fitness for a higher position, he is sure to 
be promoted. Those who aspire to something above 
their ability, however, are very numerous. Many of 
these are actually ignorant of the faet that they are 
unqualified for the kind of work they are seeking. It 
would be a mercy to many such men if some one would 
tell them kindly that their search is in vain, because 
other men are better qualified to perform the duty they 
aspire to than themselves, and will therefore be pre- 
ferred. There is many a man who would make an ex- 
cellent porter that fritters away his life as a lame ex- 
cuse for a bookkeeper.” 

An illustration of a man seeking something to do 
for which he is utterly unqualified was recently told in 
one of the daily papers in the following language: A 
farmer, not less chan 65, entered the office of a cotton 
mill the other day and asked the genial agent for a job 
at bookkeeping. He said he’d farmed it from a boy ap, 
and that he had desided to try something easier the 
rest of his days. He said, too, that he had not been 
educated in keeping books, but he was confident he 
could do it. The agent who tells of the incident says 
he heard the old gentleman's story and kindly told him 
that he saw no vacancy then, but that he would re- 
member him. 
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les were not made 
for him. In fact, 
he sometimes gets 
more important 
than his em- 
ployer; when he 
gets to this stage 
he is ripe, and 
should quit and 
get a position as 
an oil drummer. 
There is another class of men who are smart enough, 
but they have always some business outside of the mill 
to attend to. In fact, they are trying to serve two 
masters equally well, and no one has yet succeeded 
in doing it. The result is, the time table is neglected, 
and pay day looked for as if it was the most important 
thing in life, all of which is noticed by the employer, 
and the employe is put in the balance and found 
wanting, and a change of position is the result, bring- 
ing a loss to both parties. A great many good men 
lose positions because they do not give a dollar's worth 
for a dollar. This may come about in many different 
ways, but no matter what the cause, employer and 
employe suffer alike both in mind and finances, and 
there is a breaking up of homes and changes to new 
localities, all of which could be avoided by a proper 
understanding of what constitutes thine and mine.— 
Wade's Fibre and Fabrice. 
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THE effect of stained woods for interior decoration is 
so far superior to paint that it may be said, for inside 
work, wood painted is wood spoiled. The stains are 
so readily made and so easily applied that they can be 
used with charming effect by those entirely ignorant 
of the puinter’s art. In general terms it may be said 
that all of the transparent colors can be used as stains 
if sufficiently dilated with tarpentine. The important 
point in preparation is that the stain should be very 
thin, it can hardly be made too thin, as a second or 
third coat will deepen the color. 
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PROGRESS OF THE GREAT RAILWAY TUNNELS UNDER 
THE HUDSON RIVER BETWEEN NEW YORK AND 
JERSEY CITY. 

This great enterprise, after several years of compara- 
tive inaction, has passed into the hands of new man- 
agers, having abundant capital, and under the new 
auspices the work of construction has been resumed in 
the most vigorous and active manner, with promise of 
early completion. The affairs are now controlled by 
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neers, he relied wholly upon compressed air as a 
means of temporarily upholding the walls of the earth 
until the masonry of the tunnel could be put in. 

It was a bold undertaking, and its failure was con- 
fidently predicted. But Mr. Haskin went ahead with 
his remarkable work, his plan of using compressed air 
proved valuable, and when worked in strict accerd- 
ance with his directions, was successful. Owing, how- 





ever, to carelessness of workmen in not watching and 
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London eapitalists, and Sir John Fowler and Sir 
Benjamin Baker are the consulting engineers. 

The original projector of the Hudson River tunnel 
was Mr. Dewitt Clinton Haskin, of New York, former- 
ly of California, who was one of the active spirits in 
the construction of the Union Pacific Railway. He 
foresaw the great importance and value of this tunnel, 
and at his own expense made the preliminary surveys 
and soundings necessary to determine the feasibility 
of the structure and the proper location of the line. 

The work of.constructing the tunnels was commenced 
by Mr. Haskin in 1874. A circular working shaft 30 feet 
in diaweter was begun, to be 65 feet deep, the location 
being on Fifteenth Street, Jersey City, one hundred 
feet inside of the bulkhead line of the river. Theshaft 
had hardly been sunk for half the proper depth when 
further progress was enjoined at the instance of the 
Delaware, Lacka- ; 
wanna and West- 
ern Railroad Co 
A long delay en- 
sued, but the 
right of the Tun- 
nel Co. to proceed 
was finally estab- 
lished, the shaft 
was completed, 
an enlarged cham- 
ber was made at 
the foot of the 
shaft, and from 
this chamber the 
headings of two 
parallel tunnels 
were started, on 
a gentle grade, to 
descend under the 
great river, 

Some time after 
this the sinking 
of a vertical shaft 
on the New York 
side was begun 
hear the bulkhead 
at the foot of Mor- 
ton street. 

The _ distance 
between the two 
shafts is about 
5,400 feet. Includ- 
ing the proper ap- 
proaches, the to- 
tal length of the 
work will be 
about 12,000 ft. 

One of our illus- 
trations shows a 
side sectional view 
of the north tun- 
hel, the light por- 
tion indicating 
the part that has 
been completed 
up to date, name- 
ly, about 2,300 ft. 
on the Jersey side 
and about 250 ft. 
on the New York side. 
completed portion. 

In the construction of the tunnel Mr. Haskin had 
his own peculiar views and was his own chief engineer. 
He insisted that the use of protecting shields and 
other deviees were unnecessary and, in fact, a hin- 
‘(rance. Contrary to the recommendations of engi- 


The dark line shows the un- 





THE HUDSON RIVER 








THE HUDSON RIVER TUNNEL. 


The heavy dark line shows the uncompleted portion. 


stopping air leaks with sufficient alacrity, it was 
deemed best, as an additional element of safety, in 
1880, to make use of Mr. J. F. Anderson’s pilot tunnel 
at the heading. This consisted of a six foot iron tube 
carried into the ground ahead of the tannel in the 
middle of the heading. It was used as a center upon 
which braces were placed to hold up the iron plates, 
the setting of which was begun at the top of the 
tunnel. The pilot tunnel also served to indicate in ad- 
vance any change in the character of the soil. 

Mr. Haskin had completed nearly two thousand feet 
of the tunnel when, in 1882, on the decease of one of his 
principal financial supporters, the late Trenor W. 
Park, he was obliged to diminish his foree of workmen 
and practically to suspend operations until new mone- 
tary arrangements could be.made. No man ever bat- 
tled more bravely against physical and financial obsta- 
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used in caissons in the sinking of vertical shafts, by 
means of which air it was possible to prevent the 
rise of water through the soil composing the bottom 
of the excavation. 

But we believe Mr. Haskin was the first to conceive 
and put into actual practice the idea of employing 
compressed air in a horizontal tunnel, for the purpose 
of assisting to uphold the earth of the side walls, 
ceiling and heading so that the same could be ex 
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cavated and the masonry or iron tunnel put therein. 
This method was patented by Mr. Haskin February 3, 
1874, and in his patent he thus expresses his ideas : 

**My invention relates more especially to the con 
struction of tunnels through sands, wet earths under 
water courses and under such like conditions where the 
ceaving-in of the walls of the excavation or the infiltra 
tion or irruption of water isto be apprehended. Its 
object is to effectually prevent such incidents in a cheap 
and simple way, to which end my improvement con 
sists in filling the excavation with compressed air of a 
density sufficient to resist the inward pressure daring 
the construction of the shell or wall! of the tunnel. 

** The distinguishing feature of my system, however, 
is that instead of using temporary facings of timber or 
other rigid material, I rely upon the air pressure to re 





TUNNEL—THE “ERECTOR” AND THE HYDRAULIC SHIELD. 


sist the caving-in of the wall or theinfiltration of water 
until the masonry 
wall is completed. 
The pressure 
of course, to 
regulated by the 
exigences of the 
and 


IR, 


be 


oceasion, 
may be varied 
from anything 
above that of the 
atmosphere to 50 
Ib. to the square 
inch, which 
about as mach as 
the human 
tem will bear with 
safety. The effect 
of such pressure 
has been found to 
be to drive water 
in from the sur 
the exca 
vation, that 
the sand becomes 
dry.” 

Having thus 
briefly brought 
down the history 
of this important 
work from its in 
in 1874, 
let us glance at its 
ive 


is 


8YS- 


face of 
80 


ception 


present act 
condition and the 
inet liods for work. 
ing that have 
been adopted by 
the London com 
pany. Mr. Has- 
kin’s method of 
using compressed 
air is still used, 
and is found to 
be indispensable. 
But as an engi- 
neering precau- 
tion, and to assist 
in the more rapid 
prosecution of the 
work, the Beach 





cles than did Mr. Dewitt C. Haskin as the projector , hydraulic shield has been introduced. Forthermore, 


and constructor of 
engineer he deserves high credit, for he has made 


known to the profession a mode of using com pressed 
air in river tunnel work that is of much value and 


im portance. 


Prior to Mr. Haskin’s time compressed air had been! 


the Hudson River Tunnel. As an| iron plates much thicker and stronger than those before 


used have been adopted for the outer walls of the tun- 
nel. Our readers are familiar with the history of this 
form of shield. It was designed and first constructed by 


| Mr. A. E. Beach, one of the editors and proprietors of 


the ScrENTIFIC AMERICAN. It was first used in con 
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niatien a short section of the projected Broadway|in diameter. To the head of each plunger is fixed a | now thoroughly intrenched in that favored city. We 


pulley, 17 inches in diameter. Now, between the rams 
tunnels under the Thames River and parts of London, | is a cast iron dram 244 inches in diameter. by 12 inches 
for the new London undergroand electric railway, | face. The weight of the cross head of the plunger is 
shortly to be opened to the public, were built by | supported by a pair of 4inch wheels bearing on a 
means of these shields; also the great railway tunnel | flange of the girders. A chain passes from a bracket 
under the St. Clair River, between Port Huron, | on each ram over the pulley on the end of the plunger 
Mich., and Sarnia, Canada. }and then to the drum between the cylinders, the 

Referring now to our front page illustrations, we| strokes of the plungers being so adjusted that when 
at Fig. 1, a perspective front end view of the/| one is moving forward the other is moving to the rear 


anderground railway in this city, 1868-69. The two 





wive 

shield. or further inits cylinder. Any movement, therefore, of 
It resembles a gigantic barrel without heads ; its| the rams must of necessity result in revolving the 

front end is provided with an inclined eutting edge,|dram. A shaft seven inches in diameter connects the 

with horizontal and vertical braces or stanchions, back | drum with the main arm of the erector, which is placed 


of which are strong vertical bulkheads or diaphragms, | just outside of the forward girder. This arm is 14}¢ 
in which are a series of doors. Arranged around with- feet long and is so mounted that it can be moved ina 
in the outer walle of the shield are a series of hy-/| direction at right angles to the shaft by means ofa 
drauliec jacks of great power, all operated by acommon | double ram placed inside of it. The erector is con- 
pump, bat each jack provided with a stop cock, so| trolled from a platform by a pair of levers, ove regulat- 
that all or any one, or any desired number of the| ing the pressure to the cylinders on the bridge girder 
jacks, may be worked at once, as desired. A glance and thereby revolving the erector as may be necessary, 
at the engravings will show the positions of these and the other governing the pressure to the cylinder 
jacks of the erector. 

The shield thas constructed is placed in the heading| If what we may term the gripping end of the arm 
of earth, and the front end of the tannel is covered by | be deflected until it is directly over one of the plates 
and inelosed within the rear part of the shield. The | to be lifted into place, and is then moved downward 
latter may be said to form a protecting cap or cover to | 80 that a bolt can be passed through two aris on its 
the front end of the taonel, and prevents the caving| end, which are placed each side of a perforated lug 
in of the earth upon the workmen. When the shield | cast in the middle of the plate, the erector is in posi- 
is to be advanced the hydraulic pump is set in motion | tion to lift one plate. The arm of the erector is then 
and the jacks are made to bear with great force against | moved upward until it is known that the plate will 
the front end of the tannel as shown in Figs. 1, 2, 3.| clear any obstruction, and is then swung in a circle 
This drives the shield ahead into the clay or silt, which | whose plane is vertical until it isin a line with the 
consequently enters the front of the shield, through | space to be occupied by that plate. It is then so 
the doors before mentioned ; a stream of the silt comes | moved as to place the plate in position, when it holds 
in at each door, and is broken off into blocks by the | it there until the bolts have been inserted. The whole 
men, as shown in our illustrations. The pressure on the | operation is extremely simple, and is clearly shown in 
jacks is now stopped and the pistons of the jacks) the cut on the preceding page, and, so far, has been 


pushed back within their cylinders, which leaves a} 
free space within the rear part or hood of the shield, 
and in this space a new section of the tunnel is built | 
upand joined to the front end of the tunnel. The 
new section now becomes the front end of the tunnel, 
and against it the jacks are now pushed tosend the} 
shield again ahead. The extreme front end of the tun-| 
nei is thus always protected and covered by the shield. | 

The resistance encountered by the shield arises not 
so much from the cling or friction of the silt against 
the surface of the shield as it does from the small area 
of the door openings compared with that of the entire 
bulkbead or diaphragm. There are nine doors or 
openings in the bulkhead, and consequently nine 
streams of silt pour simultaneously into the shield 
when it is pushed ahead. 

The general method of carrying forward the worst 
is extremely simple. At 1,250 feet from the shore in| 
the north tunnel from the Jersey shore is a masonry | 
buikhead containing the first air lock. Three bee-/ 
dred and fifty feet beyond this is a second air lock, and | 
about 1,900 feet from the shaft is still a third air lock, | 
through which the working chamber or heading is) 
entered. This air lock consists simply of a boiler 
shell 6 feet in diameter by 15 feet long, provided at 
each end with a5 by 4 foot door, opening toward the 
shaft. Through these pass all supplies and all ex- 
eavated material, a car track runniug from the shaft 
down to the heading. 

The external diameter of the shield is 19 feet 11 
inches, ita length being 104 feet. The outer or cylin- 
driecal portion consists of two thicknesses of steel 
plates five-eighths of an inch thick. The bulkhead, 
which divides the shell transversely into two parts, 
is built of steel five-eighths of an inch thick, and is 
placed 5%§ feet from the forward edge. In this division 
are the nine doors above mentioned. The shield is 
also divided horizontally and vertically by two dia- 
phragms built of double half-inch plates. The inner} 
shell of the shield—for it must be mentioned that the) 
cylindrical part is formed of two concentric shells, | 
which are separated from each other a distance of 1) 
foot 5 inches—is composed of one-half inch plates, and | 
it extends from the eenter bulkhead to within 21, | 
feet of the cutting edge. 

These two shells are securely united. Between the | 
shells are carried the eylinders of sixteen twenty-ton | 
hydraulic jacks. The plangers of these have a bear- 
ing against the rings of completed plates forming the 
tunnel proper. Each ring is formed of flanged cast 
iron plates |\ginch thick, the flanges being 14¢ inches 
thick and 8 and 9 inches deep. The flanges are cast 
with holes, in order that they may be bolted together. 

They are placed in position by a bydraalic segment 
erector shown in the engraving on page 279. This is | 
earried in the center of a girder spanning the complet- 
ed work, and provided at each end with two double 
flange wheels which run upon a track, fitted to brack- 
eta held to the flanges of the rings of platesin position. 
In this way the girder and the erector it carries can be 
moved longitudinally as desired. The frame spanning 
the tunnel consists of two girders, each of which car- 
ries a cast iron hydraulic cylinder, the two being 
eounterparte of each other. These cylinders are six 
feet long and the rams working in them are 644 inches 











found to work to good advantage. 

The silt which comes through the shield is taken 
back in a car to a hydraulic elevator, where it is lifted 
about twelve feet to the level of the track extending 
up through the tunnel. The tunnel is left a little over 
half full of material, it being deemed more economical 


| and expeditious to let this remain, and remove it after 


the completion of the work. 

The air pressure now used is between 35 and 40 
pounds to the inch, and serves the important purpose 
of counterbalancing the water pressure on the shield, 
thus enabling tbe jacks to push the shield ahead. 

So far no trouble has been experienced in keeping 
the work to line. A change of direction of movement 
is effected by employing those jacks opposite to which 
it is desired to deflect the shield. By using the jacks 
on the right hand side, the shield can be made to move 
further toward the left. The average rate of progress 
is about four feet a day, the work being carried on in 
three shifts of eight hours each. 

The personnel of the tunnel is as follows: Sir John 
Fowler and Sir Benjamin Baker, who built the Forth 
Bridge, are the cousulting engineers; Mr. Ww. R. 
Hutton, under whose direction the Washington Bridge 
over the Harlem was constrneted, is chief engineer ; 
Mr. E. W. Moir, who had charge of the erection of 
one cantilever span of the Forth Bridge, is engineer 
for the contractors, Messrs. 8. Pearson & Son; Mr. C. 
A. Haskin, a son of the projector of the tunnel, is the 
superintendent. 

The form of Beach shield here used and the hydrau- 
lic gear were designed by Mr. E. W. Moir, under Sir 
Benjamin Baker’s directions. The erector was also 
designed by Mr. Moir. All the parts were constructed 
by Sir William Arrol & Co., at their Glasgow shops. 
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Lake Shipbuilders, 

Our esteemed contemporary the SCIENTIFIC AMERI- 
CAN, which endeavors to embrace each and every 
United States project, in invention and industry, 
devotes in the current issue its front page illustration 
to the launch of the Norman, built at the yards of 
the Globe Iron Worke Company Cleveland, O. The 
Cleveland Drydock Company is also ably delineated 
in the above valuable journal. 

We have for the past thirteen years ably held forth 
on the merits abounding in the Western and North- 
western States, more particularly in the special line of 
shipbuilding and fitting out. We are now more than 
pleased to find that our Eastern contemporary is in- 
clined to do us a little justice by ventilating the sub- 
ject which we have so repeatedly and in good season 
duly heralded in the columns of The Marine Record. 

The press of the world must eventually admit the 
pre-eminence of the lake shipbuilding, although the 
most enterprising of publications will, according to the 
direct order of things, take hold of the facts a little 
ahead of its contemporaries, hence we heartily con- 
gratulate the SCIENTIFIC AMERICAN upon thus repro- 
ducing our many well timed and successful herald- 
ings of the chief industry of Cleveland, O., which has 
already fully earned and justly obtained the title of 
the center of lake shipbuilding, and, as such, her record 
is in a fair way of being maintained for many years to 
come, as the capital, material, talent, and sinew are 





therefore extend our congratulations to our New York 
contemporary for realizing in so striking a measure the 
necessity of paying at least a passing attention to the 
most important industry extant, viz., the shipbuilding 
of the Great Lakes.—7he Marine Record. 





The Use of Water at Meals. 


Opinions differ as to the effect of the free ingestion 
of water at meal times, but the view most geverally re 
ceived is probably that it dilutes the gastric juice and 
so retards digestion. Apart from the fact that a 
moderate delay in the process is by no means a disad- 
vantage, as Sir William Roberts bas shown in his ex. 
planation of the popularity of tea and coffee, it ix 
more than doubtful whether any such effect is in 
reality produced. When ingested during meals, water 
may do good by washing out the digested food and by 
exposing the undigested part more thoroughly to the 
action of the digestive ferments. Pepsin is a catalytic 
body, and a given quantity will work almost indefi- 
nitely, provided the peptones are removed as they are 
formed. The good effect of water drunk freely be- 
fore meals has, however, another beneficial result— 
it washes away the mucus which is secreted by the 
mucous membrane during the intervals of repose, and 
favors peristalsis of the whole alimentary tract. The 
membrane thus cleansed is in a much better condition 
to receive food and convert it into soluble compounds. 
The accumulation of mucus is especially well marked 
in the morning, when the gastric walls are covered 
with a thick, tenacious layer. Food entering the 
stomach at this time will become covered with this 
tenacious coating, which for a time protects it from 
the action of the gastric ferments, and so retards di- 
gestion. The tubular contracted stomach, with its 
puckered mucus lining and viscid contents, a normal 
condition in the morning before breakfast, is not suit- 
able to receive food. Exercise before partaking of a meal 
simulates the circulation of the blood and facilitates 
the flow of blood through the vessels. A glass of water 
washes out the mucus, partially distends the stomach, 
wakes up peristalsis, and prepares the alimentary 
canal for the morning meal. Observation has shown 
that non-irritating liquids pass through the ‘“ tubular” 
stomach, and even if food be present, they only mix 
with it toa slight extent. According to Dr. Leuf, who 
has made this subject a special study, cold water 
should be given to persons who have sufficient vitality 
to react, and hot water to others. In chronic gastric 
catarrh it is extremely beneficial to drink warm or hot 
water before meals, and salt is said in most cases to 
add to the good effect produced.—British Medical 
Journal. 
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The Compass in the Watch, 

A correspondent of the London 7ruth sends the fol- 
lowing : “* A few days ago I was standing by an Aweri- 
ean gentleman, when I expressed a wish to know which 
point was the north. He at once pulled out his watch, 
looked at it, and pointed to the north. I asked him 
whether he had a compass attached to his watch. ‘All 
watches,’ he replied, ‘are compasses.’ Then he ex- 
plained to me how this was. Point the hour hand to 
the sun, and the south is exactly half way between the 
hour and the figure XII, on the watch. For instance, 
suppose that itis 4 o’clock. Point the hand indicat- 
ing 4 to the sun and II on the watch is exactly south. 
Suppose that it is 8 o’clock, point the hand indicating 
8 to the sun, and the figure X on the watch is due 
south. My American friend was quite surprised that I 
did not know this. Thinking that very possibly I was 
iguorant of a thing that every one else knew, and hap- 
pening to meet Mr. Stanley, I asked that eminent 
traveler whether he was aware of this simple mode of 
discovering the points of the compass. He said that 
he had never heard of it. I presume therefore, that 
the world is in the same state of ignorance. Awalfi is 
proud of having been the home of the inventor of the 
compass. I do not know what town boasts of my 
American friend as a citizen.” 
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Watching the Clock, 

As the Christian Union says, there is a deal of com- 
mon sense in this story lately told of Edison, whether 
he said it or not. A gentleman went to the great elec 
trician with his young son, who was about to begin 
work as office boy in a well known business house. 
The father asked Edison for a motto which the boy 
might take to heart in his struggle for promotion and 
success. After a moment's pause, Edison said, lacov!- 
cally, ‘‘ Never look at the clock !” 

Edison, meant, we take it, that the man who is con- 
stantly afraid he is going to work overtime or over 
hours doesn’t stand a chance of competing with the 
man who clears up his desk, no matter how long ' 
takes. The carpenter who drops his hammer, uplifted 
above his head, when the whistle blows, is likely to re 
main a second class workman all his life. The carpe 
ter who stays fifteen minutes to finish a “job” is 
working toward a shop of his own. 





'~ 


We 
ork 
the 
the 
ing 


ion 
ind 


ad- 


in 
ter 
by 
the 
‘tle 
efi- 
are 


be- 


he 
nd 
he 


on 


ed 
ed 
he 
iis 
m 
li- 
its 
al 


s 


zs = 2 


“= oF 


= !V @ a 


NOVEMBER I, 1890.] 


PHOTOGRAPHIC NOTES. 

The “* Wet” Orthochromatic Process.—Mr. Max Jaffe, 
proprietor of a photographic art printing and engrav- 
ing establishment at Vienna, publishes in Photographie 
the orthochromatic process which is in practical use in 
bis establishment, and which, as he says, is a modifica- 
tion of the process published in 1878 by Ducos du Hau- 
ron. The main points of this practical process are the 
following: In 250 ¢.c, of alcohol of 95 per cent, 22 
grammes of eosine are dissolved, then 45 grammes of 
cadmium bromide ; the solution is filtered, and 250 c.c. 
of sulphuric ether added to it. The whole is, with re- 
peated shaking, added to 1,000 c.c. of 2 per cent plain 
eollodion. The sensitizing solution consists of : 














Wt adadodedcdelewssennccanictccstiectestsceeséss 1,000 c.c 
GST ans dos pr edcescsccsécscisscssossaces 165 grammes. 
Conc. nitric acid................ eves cccececes +++ about 10 drops, 


The plates are allowed to remain in this solution un- 
til the film has acquired a good density, which will 
take about ten minutes. The plates being highly yel- 
low-sensitive, yellow light must of course be avoided in 
the dark room, The exposure must be increased for 
about one half of that required in the case of ordinary 
wet collodion plates. After exposure the plate is di- 
rectly developed with the following iron developer : 


Wet. oc: soccsseccces.ove ntinetii obi sabebens 1,000 c.c. 
Sulphate of iron... ee 40 grammes. 
BIG. cn tndnaskpadenscccsesocsees secccceeseees 30 c.c. 


; 12 drops. 

The image comes out quickly, the deposit being pro- 
duced at the end of the development. It disappears 
if the plate is sufficiently rinsed. The plate is then, as 
usual, fixed in a concentrated solution of hypo, and 
then washed. The red tint of the film, owing to the 
eosine with which it has been stained, renders it diffi- 
cult to judge whether the plates have been correctly 
exposed ; it is, therefore, desirable to remove the red 
stain. This may be done at once by pouring over them 
water to which a few drops of hydrochloric acid have 
been added. The same end is, of course, attained by 
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the proportions in proper ratio, doubling or trebling 
each ingredient, according to the magnitude of the 
business requiring it.—American Art Printer. 

——><--o-0a>—— 


AN IMPROVED FUSE CAP FASTENER. 


patented by Mr. N. W. Moodey, of Fresno City, Cal., 
is especially designed as an improved implement for 
fastening the caps on fuses employed in exploding 
giant powder. The pliers are formed of two similar 
parts, connected by the pivotal rivet, each part having 
a cheek with notches, at the sides of which are cut- 
ting edges. The curved jaws beyond the cheek pieces, 





MOODEY’S FUSE CAP FASTENER. 


when closed, form a circular aperture, around which 
the jaws are beveled, one jaw having a tongue which 
fits in a groove in the other jaw. The pliers are em- 
ployed for contracting the end of the cap on the fuse, 
thereby avoiding danger in digging out the explosive 
in case of bad fuse being used. 





prolonged washing with plain water. The plates 
treated by this method are specially sensitive to yellow | 
and green. If the subject to be reproduced contains a 
good deal of blue, a yellow screen must be used. Deep 
red comes in the reproduction as dark as in the ordi- 
nary process; this may, however, be compensated for by 
intensifying the parts of the negative which are with- 
out the required density. Mr. Jae suggests to make 
use in such cases of very fine graphite (blacklead), which 
is applied to the weak parts of the negative by means 
ofa leather stomp. This method of local intensifica- 
tion may as well be employed in cases where there have 
been two different colors, side by side, in the original 
of equal luminosity, and which on the negative have 
been reproduced equal in tone, in order to produce a 
certain amount of contrast.—H. 2. Gunther, in Photo. 
News. 

Combined Hydroquinone and Eikonogen Developer. 
—In consideration of the fact that eikonogen, per se, 
tends to give flat negatives, though the energy of the 
developer is impaired, and that hydroquinone, per 
se, acts rather slowly, giving, however, great density, 
a combined hydroquinone and eikonogen developer is 
used and strongly recommended by a well known ama- 
teur photographer. Its composition is the following : 


No. 1. 
Daiightte RES Gh ccdtkscdcs<ccccsetcesssese 60 grammes. 
CUTE. COBB cccccesccccccsec eccccccentonccesccnce 6 si 
NS WD accscccccccscecsseccsocenscs conserve 1,000 c.c. 
After solution, to be filtered ; keeps any time. 
No. 2. 
in cnndinebandatiebinihbhuanreeee wee 50 grammes. 
PGRINIED oncces 0 -cesccecccosscciccsnccvecceses 50 = 


Are placed together in a porcelain mortar, rubbed down 
to fine powder, and then kept dry for use ina well 
stoppered glass bottle. For use, take 1 gramme of No. 
2 and dissolve it in 100 ¢.c. of No. 1. The solution keeps 
well for several weeks. This developer is said to possess 
all the advantages of the hydroquinone, iron oxalate, 
and pyro developers, without their disadvantages. The 
greatest advantage, however, consists of the fact that 
the developer, if larger quantities are to be prepared, 
is always ready at hand, and that larger or smaller 
quantities may always be prepared without apy delay. 
—H. E. Gunther, in Photo. News. 
Se 
First Class Paste. 

Take a quart of water and dissolve in it a teaspoon- 
ful of pure powdered alum. Stir into this enough of 
flour to make a thick cream. Break up every little 
lump of flour until the mixture issmooth. Stir in next 
& teaspoonful of powdered resin. Now pour in a cup- 
fal of botling water. Stir it all well. For your nose- 
gay mix in a few drops of oil of cloves, or wintergreen, 
or sassafras, as you prefer. When the mixture has 
thickened from cooking by the boiling water, pour into 
an earthen vessel—not a tin can. Coverit upand keep 
it in a cool place. Whenever you want to use any por- 
tion of it, take what you need and soften it with a lit- 
tle warm water. 

This will give you a perfect paste, clean, wholesome, 
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WIRE FENCES. 

In the fence construction shown in the illustration, 
and which has been patented by Mr. John M. Fellows, 
of Burlington, Ind., the post is adapted to be ad- 
justed to vertical position when its base is on in- 
clined ground, and the fence wires are permitted to 
expand and contract. The post is provided with a 
four-armed base, on which the post proper engages a 
central hook, as shown in Fig. 3, adjustable brace bars 





will have. Should you need larger quantities, increase 


The device shown in the illustration, which has been | 
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An Alleged Remedy for the Potato Disease, 
In a pamphlet of the Danish Professor J. L. Jenson, 
Director of ** Bureau Ceres” in Copenhagen, he says: 
The potato disease first appears in the foliage of the 
plant, and then spreads to the tubers. The disease 
consists of a fungus, the spores of which propagate at 
an extraordinarily rapid rate, and are blown by the 
wind from field to field, as well as from plant to plant. 
By a great number of experiments, carried out very 
carefully all over Denmark, it was found that the dis 
ease spread from the foliage down to the tubers in about 
seven days after the foliage was attacked. The way it 
spread was by the spores falling from the leaves and 
stem of the plant on to the soil and being then washed 
down to the tubers by the rains, On taking up the 
potatoes in layers, the top layer, consisting of those 
nearest the surface and nearest the stem, was diseased 
to the extent of about 80 per cent, the middle layer to 
the extent of 30 per cent, while the lowest layer was 
only diseased to the extent of 3 per cent. 
| Those potatoes nearest the stem of the plant were 
|also always found worse diseased than those farther 
laway. This also went to prove that the spores came 
from the surface, and in this case came down the open 
ing in the soil made by the stem. This gave the idea 
| that the spores could not reach the tubers if the soil 
was dense enough, and a great nuwber of experiments 
were tried all over the country to prove or disprove 
this idea. The result was startling, and may be 
roundly put as follows: Where no “ moulding” or 
earthing up was done the percentage of diseased pota- 
| toes was 34, where the moulding was imperfect 12, and 
where the moulding was perfect 1 only! 
Some 150 farmers were engaged in these experiments, 
jand the results were all carefully tabulated, and the 
experimental fields visited and carefully inspected. The 
| knowledge thus obtained proves that to entirely pre 
| vent the spores of disease reaching the potatoes it is 
necessary: Ist. To plant the seeds about 12 inches 
‘apart, and have the rows about 30 inches apart. 2d. 
To mould up into a broad ridge, 3 or 4 inches high and 














|AN ADJUSTABLE POST AND EXPANSIBLE JOINT FOR 10 to 12 inches wide, after the first weeding. 3d. To 


mould up again when the disease first appears in the 
| leaves of the plant, or within seven days of its appear- 
jance. The second moulding up to be as bigh as possi- 
| ble, and so arranged as to bend over the tops of the 
| plant, so that the spores when mature may fall into the 
| space between the rows, and not on the ridges. This 
can be done by earthing up on one side only. There 
should not be less than 34¢ inches of scil on the top of 
| the uppermost layer of tubers, It was found that one 


extending from near the top of the post to the ex- moulding up would not do. If the ridges were moulded 
tremities of the arms of the base. These brace bars | up high enough to repel the disease at the beginning, 
are formed in two parts, adjustably held together so | the crop of potatoes was less, in consequence of the 
that they may be lengthened or shortened, the top| young plant being too much covered up. The first 


section being adapted for attachment to the post by 
means of a pin passed through one of a series of slots 
or holes in flanges on the post. In the joint, shown in 
Fig. 2, is employed a bar having each of its ends U- 
shaped, the arms in each case being adapted to swing 
apart sufficiently to receive a roller, and the forked 
end of a fence rail being secured to one of these 
rollers by means of a locking pin. To the other roller 
is pivoted a forked clamp having a sleeve and a 
clamping screw adapted for attachment to the outer 
ends of metallic strips, the inner ends of which are 
held as coiled springs in a suitable casing, similar me- 
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FELLOWS’ IMPROVEMENT IN WIRE FENCES. 


tallic strips, with coiled spring ends in the casing, 
extending from its opposite side to engagement with 
the clamping block of a fence wire. As many of 
the bars with U-shaped ends are used as there are 
fence wires to be strung, the bars being secured to 
the posts at proper distances apart, thereby allowing 


moulding or earthing up shonld be when the usual 
weeding takes place, and should be flat and broad. 
The second moulding should not be done till the dis- 
ease shows itself in the plant. 
| A small special experiment was made in one field 
where the disease was very prevalent. In the second 
“high moulding up” the soil was beaten close with the 
spade as the operator went alqug, and this so effectually 
kept out the disease that the percentage fell from 64 to 
0. Hardly a bad potato could be found, though two 
| thirds were bad in the ridges not moulded up. It was 
found that the presence of worms, grubs, etc., in the 
soil increased the disease in proportion to their num- 
bers, that is, their boring operations let in the disease 
spores through the soil. 
| Though the method of double earthing up was found 
|to almost entirely protect the potatoes from the dis- 
| ease, it was feared that, when taken up, they would 
| still come in contact with the spores while being taken 
|up, and thus become infected after all. A great many 
experiments were made on this point, and the results 
may be put as follows: If taken up before the tops had 
completely withered, they did become infected, and to 
a very largeextent. If the tops were cut off and taken 
away before the tubers were lifted, disease sti]] showed 
| itself in a few days, though they were perfectly sound 
when taken up. This was expected, as the spores which 
had already fallen from the tops were on and in the 
‘soil. If the tops were allowed to completely wither be- 
fore the tubers were lifted, the spores died from want 
of food, and no disease whatever showed itself, either 
at lifting or afterward. If the tops were cut and taken 
away as soon as the tubers were ripe and before the 
spores had fallen in any great quantity on the soil, the 
disease which made its appearance in the potatoes was 
|not very great. If the tops were cut and taken away, 
and the tubers not lifted for another week or so, very 
little disease resulted, as the spores were mostly dead. 
If the tops were allowed to wither, and then a month 
allowed to lapse before the tubers were taken up, no 
disease at all ever manifested itself, and it is believed 
that a fortnight’s time would have been equally effee- 
tive. 
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COMPRESSED paper is used now as a substitute for 





the ends of a fence section to be readily secured in 
place, and by means of the coiled springs, permitting 


wood, in the manufacture of shuttles and their wheels, 


of the expansion and contraction of the fence wires,|for looms. They are manufactured largely in Berk- 





and lasting. You will be surprised how little waste you 


and making a strong and durable fence. 


shire County, Mass. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


AvTomaTic SMOKE CONSUMER. — 
Gotthold Langer, Trenton, Mo. This invention pro- 
vides a construction for admitting air through pipes 
and tabes above the fire to the fire boxes and furnaces 
of steam boilers, and shatting off the air automatically 
without the attention of the fireman or engineer, 60 as 
not to cool unnecessarily the interior of the furnace. 


Arr Brakx. — William H. Walker, 
Martioes, Ga. This invention covers an improvement 
in the clase of brakes in which a redaction of pressure 
in the brake pipe resalts in the application of the brake, 
and provides a simple means for aatomatically effecting 


the desired reduction in certain instances, as if the 

track should spread, the trock mount the rail, etc. 
Rorary Syow PLow.—Edward Leslie, 

Orangeville, Canada. In this plow, which is an im- 


provement on former patented inventions of the same 
inventor, the whee! has pockets with rigid walle and is 
open in front to admit the snow and open at the top for 
t* exit, the plow being specially designed to quickly 
remove the enow from railroad. tracks and throw it to a 
distance on either eide 


Raliway Appliances. 


Car Covupiine. — Francois P. Onzon, 
San Antonio, Texas, On the under side of the draw- 
head is mounted to tarn a shaft on which are hooks, 
with their free ends adapted to sewing in front of the 
drawhead to hold the tink in position, with means for 
either side of the car, the 
device being simple and darable, permitting the coup- 
ling of care of different heights, and obviating the 
necessity of going between cars to couple and uncouple 
them. 


Mera Tre.—Martin Hubbell, Mount 
Kieco. N. ¥. Thies ie a tie designed to indicate varia- | 
tions from the vertical alignment of the track, and af- 
ford means for connecting sach deviations without re- 
moving the tle or loosening its parts, with means aleo 
for quick lateral adjnetment of the rails, while afford- 
ine an interlocking bearing surface to the lower face 
of the crow tle, whereby longitadinal and lateral dis- 
placement will be prevented, 


Car ReEPLACER.—James MeGary, East 
Detachable clips adapted to engage with 
the track raile, with locking cams or eccentrics, are 
used in connection with inclined replacing rails or bars, 
so that when applied the latter will form leaders to or 
above the main raile, and diverging downward and 
backward therefrom, to the proper position to accom- 
modaie the wheels of the derailed car or 


operating the shaft from 


Tawas, Mich 


opposite side 
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Miecellancous, 


APPARATUS FOR PURIFYING AIR. — 
Benjamin 8S. Benson, Baltimore, Md. A filtering case is 
arranged near the window of a room, hes connection 
with a heating case and heati b ted 
with a combastion pipe, and other novel features, for 
purifying the atmosphere for respiration, the construc- 
tion being more especially adapted for use in sick or 
sleeping rooms, and the invention presenting improve- 
ments on a former patented invention of the same in- 
ventor,. 

BLow Pripkc Re@uLator.—Eugene W. 
Presbrey, New York City. This is a compound device 
particularly designed for use in the illumination of 
stages in theaters, etc., and is adapted to maintain a 
uniform and continuous flow of the gases, thereby pro- 
ducing a constant perat and even intensity of 
light, while preventing any mixture of the two gases, 
and providing means whereby the regulator tanks may 











be filled or emptied separately or together. 

MINER’s Lamp.—John Ratz, Hazleton, 
Pa. This is a emal! and convenient lamp with a hook 
on one side by which it is attached to the head covering 
of miners, the construction being such as to prevent 
the lamp from leaking at its filler orifice, and obviate 
liability of entanglement and matting together of the 
cotton wicking, and also to prevent the lamp from 
rocking laterally. 7 
Prirek Coverine. — John F. Tracey, 
New York City. These coverings are preferably made 
of asbestos in half sections, each having integral end 
parts adapted to fit a pipe, with an intermediate 
recessed or hollow body portion assuring an air space 
next the pipe, the end parts of the coverings having 
grooves or passages making the air space continuous 
along a line of pipes. 

PHOTOGRAPHIC CAMERA. — George 
Shorkley, New York City. In this camera the sewing 
back is held adjustably in the camera casing to move 
the dry plate or film in proper position with regard to 


| the object to be photographed, the swing back being 


pivotally connected with the camera casing, and the in- 
vention being an improvement on a former patented in- 
vention of the same inventor. 

Gatk LatcH.—John A. Lindberg, 
Dayton, Iowa. Combined with a hook capable of 
lateral movement upon a gate standard is a keeper 
having outwardly extending spaced arms with slots 
therein, and a lock lever falcrumed in the slote of the 
keeper, the device being more especially adapted for at- 
tachment to light gates. 
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EXTENSION Cark Strep. — William W. | 
Beebe, Malvern, Ark. This step is pivotally connected 
by links with the insides of the side rails of the fixed or 
main steps, notches. being formed in the side rails of | 
(h® @xtension «tep to engage the foot boards of the | 
main OF fixed «tep, making a device which can be readily 
brought into use, and can be folded upon the fixed 


etep to protect the iatter. 
BrRake Beam. — Jacob W. Baker, 
Dover, N. J. Thie tnvention provides a novel con- 
struction for traseed brake beams, and means connected 
therewith for holding and secarmg the spring which 
relieves or hoids hack the brake shoe, the beam having 
an arched back bar doubled over upon itself at its ends | 


and a front bar having its ends doubled over the folded 
euds of the arched bar, with fastenings clamping the 
doubled ende of both bare together. 








Mechanical, 


W RENCH.—Herman Scheatzka, Bothell, 
Washington. One end of thie wrench is designed to | 
turn square or oblong objects, and the other for pipes 
invention being designed to im- 
seting the jaws to the size of 





or cirenlar rods, the 


prove the facility of adj 


the object to be turned and provide for increasing the 

gtip in proportion to the amount of power required. 
Saw Mitt Ser Works. — Evan T. 

Davies, Portland, Oregon. This invention provides 


devices designed to permit of quickly and accurately 
setting the head blocks on the saw mill carriage in 
order to «aw the jog into jamber of any desired thick- 
ness, while being simple and derable in construction 
and very effective and automatic in operation. 


LATHING. — Albert Weigle, Horn-am- 
Rodensee, Switzerland. This isa lathing easily applied 
to walls and ceilings, and consists of a series of reeds 
of ema!! diameter placed alongside each other and sap- 
ported on « wire and « second reries of larger reeds 
peraliel with the other reeds and interlaced with the 
same by « wire, and also supported on wires fastened 
to the wood backing. 


PuLLeY BLocK, — Calvin H. Weeks, 
Haverhill, Mass. Thie invention relates to palley 
hiecks in which auti-friction baile are employed, and 
provides a composite sheave wherein a series of baile 
are ijoosely retained in a manner designed to greatly 
redace friction, while simplicity of construction and 
durability of the parte are aleo secured. 





Agricaltural, 


HAY STACKER. — Laban and Thowas 
Soeeman, Oskaloosa, Iowa. This is an improvement 
on & former petented invention of the same inventor, 
designed to simplify the construction and provide a 
couvenient meane for raming the mast or pole of the 
stacker from the completed stack, and prevent its 
failing back when elevated gradually in making the 
stack. 

Topacco Strick. —Joseph O. Renner 
and Nosh Bowers, Greeneville, Tenn. In this stick to 
facilitate drying sad curing tobacco leaves, longitudinal 
sections are secared together, and the headed hooks or 
pins‘are peased outward through each section alternately, 
each section serving to secure the hooks or pins of the 


BUILDING EDITION. 


NOVEMBER NUMBER.—(No,. 61.) 


TABLE OF CONTENTS 


1. Plate in colors of a modern dwelling of pleasing 
design at West End, Chicago. J. De Howarth, 
architect, Chicago. Floor plans, perspective 
view, sheet of details, etc. 

. Elegant colored plate showing perspective view of 
a $1,400 cottage at Chicago, Two floor plans, 
sheet of detaile, ete. Architect J. M. Young. 

3. Design for an entrance hall. 

. An attractive dwelling at Hollis, Long Island, 
erected at a cost of $6,000 complete. Perspective 
view and floor plans, Schwietzer & Diemer 
architects, New York. 

. A neat looking cottage at Humboldt Park, Chicago. 
Cost $3,200. Photographic perspective view and 
two floor plans, 

. A colonial house erected for Mr. C. A. Hatching», 
at Montclair, N. J. Cost $5.000 complete, Fioor 
plans and perspective elevation. 

. A Flemish cottage erected in Philla Park at Wayne 
Pa., at a cost of $5,800 complete. Perspective 
view and floor plans. 

8. A house erected at Elm Station, Pa., at a cost of 
$5,200. Photographic perspective view and floor 
plans. 

9. Perspective elevation and floor plans of a hand- 
some cottage at South Orange, N. J. Charles B. 
Atwood, New York, architect. Cost $13,000 
complete. 

10. Engraving showing a block of economical brick 
houses erected at Philadelphia, Pa. Cost $2,000 
each. J. M, Stiller, of Philadelphia, architect. 
Floor plans and perspective. 

11. Perspective and floor plans of a Lake Side cottage 
at Minnetonka, Minn. Cost about $4,000, W. 
H. Dennis, architect, Minneapolis. 

12. Miscellaneous contents : Some of the merits of the 
Arcutrect anp Buripers Epirton of the 
Screntiric AmeEnican.—The air supply.—The 
Alhambra.—Decoration of entrance hall, illus. 
trated.—Questions on construction. —The Henry 
Martin brick. mochine, illustrated. — Buckeye 
Portland cement. — A government contract for 
woodworking machinery.—Architects’ and car- 
penters’ transit, illustrated.—Improved dwelling 
houses, Illustrated. — Dumb waiter and hand 
power elevators.—Improved double blind wiring 
machine, illustrated.—An improved boiler for 
power and heating, illustrated.—Resistance to 
fire of wood posts.—An improved door spring, il- 
lustrated.—An improved hot air furnace, illus- 
trated.—The Tay/or “ old style ” roofing tin. 

The Scientific American Architects and Builders 
Edition is iseved monthly. $2.50 year. Single copies, 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine oF Ancutrec- 
Tung, richly adorned with etegant plates in colors and 
with fine engravings, ilinstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richnese, Cheapness, and Convenience 
of this work have won for it the Lanezet CrrcuLaTion 
of any Architectural publication in the world. Sold by 
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Business and Personal. 


The charge for Insertion under this head is One Doilar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publica/ton office 
as carly as Thursday morning to appear in next issue. 
For Sale—New and second hand iron-working ma- 

chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 


Acme engine, 1to5 H. P. See adv. next issue. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. 

For steel castings of best quality, write the Buffalo 
Steel Foundry, Buffalo, N. Y. 


Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, lll. 155 machines in satisfactory use. 


The Improved Hydraalic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, & Columbia St., New York. 


Power presses and dies, Also contractors for special 
machinery. T. R. & W. J. Baxendale, Rochester, N. Y. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 13. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


$10,000—Equa! interest desired in established electric 
or metal manufacturing business. Address “ Young 
Businessman,” care this paper. 


Wanted—By a mechanical ingenious man, a situation 
with some manufacturer; can furnish capital. H. Ap- 
pleton, 43 Milk Street. Room E, Boston. 


The Holly Manufacturing Co., of Lockport, N. Y., 
will send a book of official reports of duty trials of their 
high daty pumping engines on application. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatas, air 
pumps, acid blowers, filter press pumps, etc. 

The best book for electricians and beginners in elec- 
tricity is“ Experimenta! Science,” by Geo. M. Hopkins. 
By mall, #4; Munn & Co., publishers, 3%! Broadway, N. Y. 


Sheet Rubber Packing, 1-16, 3-82, 4%, 3-16, and }4 iach 
thick, 7 cents per pound. All kinds of rubber goods at 
low prices. John W. Buckley, 166 South 8t.. New York. 


Manhattan packing is self-lubricating. It keeps the 
piston rods bright and smooth. Send for sample and 
price list to Greene, Tweed & Co., 83 Chambers St., N. Y. 


Magic Lanterns and Stereopticons of all prices. 
Views illustrating every subject for public exhibitions, 
ete. £2" A profitable business for a man with small capi- 
tal. Aliso lanterns for home amusement. 28 page cata- 
logue free. McAllister, Optician, 49 Nassau St.. N. Y. 


Tools wanted for immediate delivery, new or second 
hand: one large boring machine for cylinders and fiy 
wheels; one second hand multiple musket barre! drilling 
machine (low price); one slotting machine; two strong 
lathes; one steam or power hammer; Second hand 
traveling crane. Address X, Scientific American Office. 


How I Got to Colorado. 

Having read in several papers that they were giving 
away lots at Montrose, Colorado. | wrote and received 
the deed so promptly, that a larze number of my friends 
at once sent, and after getting their deeds, they appoint- 
ed me a delegate to visit Montrose ; through the courtesy 
of the Colorado Homestead and Improvement Company 
l gota free ticket there and back. | had a lovely trip, 
and while there sold my lot for $127.50. Any person can 
get one lot absolutely free, by addressing the Colorado 
Homestead and Improvement Company, Montrose, 
Colorado. By aiving every third lot, they will bring 
thousands of people there. Montrose, the county seat, 
is a railroad junction, and a beautiful city of nearly 3,000, 
and will have ten thousand within a year. Their motto 
is “Get There, Boys,” and certainly free lots and free 
tickets are sure winners. When property can be obtained 
Sree, why should not every one own real estate? 

8. 8. N.—Elizabeth, N. J. 


"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 31 Broadway, 
New York. Free on application. 
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(2535) G. L. 8. asks (1) how to mend an 
iron kettle, called porcelain-lined, a large one burnt off 
in the middie. A. This cannot be done, The new 
enamel! would have to be of the same composition as the 
old, and any attempt would result in failure. 2. And 
would also like to have a reseipt for a liquid stove pol- 
ish. A. Mix 2 parte of copperas,1 part of black lead, 
and 1 part of boneblack with water to give the consis- 
tency of cream, Keep in a tightly corked bottle. Apply 
with a brush. 


(2536) L. J. O. asks: What are the pro- 
portions used in making a good emulsion of cod liver 
oi] with phosphates of lime and soda, and what is the 
process of mixing them? A. Emulsion of cod liver oil 
with phosphates of lime and soda. 


Ge BG katns bc 0 concn send toiccces 8 fl. oz. 
Mucilage of Irish moss... ........... os 
Phosphate of calcium................ 1238 sgrs 
“ PE ccpentarcths | sus _— = 
Se a ee 1 fi. oz 
GR ccpstntetercints.<¢.0hs-ioe Rakha 


Flavoring sofficient quantity wintergreen and oi! of 
bitter elmonde. 
Water q. *. to make.... . 16 fl. oz, 


Dissolve the pliosphate of sodium in the mucilage of 
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ter. Then triturate the phosphate of calcium with t)) 
sirup of tola; add the mixture to the emulsion; afte, 
ward add the alcohol and flavoring, and finally enouy), 
water to make the 16 fl. oz. Mix the whole thorough), 
together. 

(2587) T. J. McF. asks how granite 
ware is made and what is used to make it. A. It is may, 
on a basis of sheetiron. The goods ure pickled in «), 
phuric acid, washed, and are dipped into a mixture «1 
water and finely ground enamel, and are allowed :., 
dry. They are then snow white in appearance, with son), 
slight spots of rust showing through the coating. ‘T).-, 
are fired for about five minutes. This melts +), 
enamel and the rust spots develop the mottling. 1), 
enamel is a glass that has been melted and poured int, 
water and ground. Several meltings are advantageous. 
It contains soda, lime, silica, fluorspar, etc. The suc. 
cessful formula {s in the nature of a trade secret. 


(2538) W. M. writes: I am making a 
modified Wimsharst induction machine. I would \ike 
to know whether the tabular and solid shafts are bras« 
or wood ? Would a hard wood ring do in place of the 
vulcanite ring ? A. The tabular shafts may be made of 
wood, and the solid one of brass or steel. Hard wood 
may be used for the ring, provided it is well dried and 
soaked in paraffine. 2. I also made an induction coi), 
ITased naked wire, and it gives only 44 inch spark 
Would No. 36 cotton-covered wire do, insulating eact) 
layer with the insulating cement mentioned in“ Ex 
perimental Scicuce” ? A. Yes. 


(2539) T. McA. asks (1) how to prevent 
soap from shrinking after it is cut into bars. A. hy 
some of the additions prescribed below you may pre 
vent it. One treatment is to allow the bars to shrink 
and warp, and when it is over to plane them straivit 
2. What to put into soap to make ithard. A. Soa; 
made with good fat and soda should be hard if tx 
much water has not been used. It can be further 
hardened by having a limited quantity of a strong so 
lution of sulphate or carbopate of soda crushed int: 
the finished prodact after framing. About 5 per cent of 
the dry salts may be used dissolved in as little wate: 
as possible. Or 10 or 15 per cent of a 50° B. solution 
of silicate of goda may be added. 3. How to cut soap 
into three-quarter pound bars and stamp name int: 
soap? A. Have the name in raised letters on th 
bottom of the frame. Cut with wires after setting 
See Brandt's ** Manufacture of Soap and Candles,” $7.50. 
and Cristiani’s “Technology of Soap and Candles,” 
$7.50, you will find mach usefal information on such 
points. 

(2540) H. A. M. writes: 1. Could you 
tell me of a compound that when it is first nsed is thin 
enough to prees in asmal! hollow and that would get 
hard like sheet rubber and as flexible, and that would 
preserve the impression ? I wish to take an impression 
off lumber and to keep grain marks. A. Try a mix- 
tare of glue 10 parts, glycerine 2 parts. Soak the glue 
in water, dissolve by heat and add the glycerine. Oii the 
surface to be copied before applying. 2. Could you tell 
me how [ could get a lasting impression on unvulcan- 
ized sheet rabber, without making mould out of plaster 
of Paris? A. Press against the surface well coated 
with talc powder and heat and again presse. The rubber 
must be vulcanized, or prepared for vulcanization. 
Nothing can be done with pure, unvulcanized gum. See 
our SUPPLEMENT, Nos. 249, 251, 252. 


(2541) H. B. says: Will you kindly set 
tle an argument that has arisen in one of the machine 
works in this place? All the men in the room save my- 
self say that the gibs ona planer head do not hold it 
from dropping. One man says that he cannot do a fine 
job on a planer that has any lost motion in the screw, 
says that the head will drop and cause the tool t» dig in 
I say that I can take the rejected planer or any other 
and do any ordinary job in first class shape with the 
down feed screw taken out of the planer. A. We hav 
done some very good work on a rickety planer, which 
does not waive our admiration for a perfect too! 
What your shopmates say they cannot do may be tru 
and what you say you can do may be also as true. Ther 
is much in knowing how to do good work with poor 
tools. 


(2542) L. W. K. asks : How can I take the 
rust out of a nice breech-loading shot gun’ There i 
not very much in it, but coal oil will not do any good, 
and some others that I have tried. A, You cannot en 
tirely remove the roughness caused by rust in the gan 
Clean to an even surface with a wooden ramrod with 8 
plug end that just fits the bore, using tripoli and oi! or 
the plug. 

(2543) G. C. S. writes: 1. I have two |: 
inch board rubber triangles which were accidentally ex 
posed to the rays of the sun for a few minutes and wer« 
considerably warped. How can I make the edze- 
straight again and aleo preserve the right angles? [ «1 
not so particular about the other angles, A. Hea! 
slightly and press intoshape between two boards. Yo 
can ascertain the degree of heat needed by trial. Use « 
little at first and increase until the straightening '- 
effected, Heat in warm water. 2. Can you recom 
mend a good book on railroad surveying, for a b- 
ginner? I understand land surveying, also trigonom«- 
try, etc. A. We recommend Byrnes “ Pocket Book for 
Railroad and Civil Engineers,” price $1.75, which 
can supply. 

(2544) C. B. says: I would like to ask 
you if you can tell me the difference between bi-' 
pressure engine and low pressure. A. A high pressur 
engine runs by the direct pressure of the steam only. 
In a low pressure engine the exhaust steam is con: 
densed with water or otherwise and a vacuum form! 
in frout of the piston, adding from 13 to 14 poun = 
per square inch to the power of the piston. 

(2545) F. A. M. asks: How can I ascer 
tain the length of the radius (without laying off) of {h 
are, the length of the chord and distance between '!' 
middle of arc and middle of chord bemg given’ 4 
See query No. 2495, in Sorentrric American, Octobe! 
11, 1800, 

(2646) A. B.—The silver medal found i" 
the prairie in Sioux County, Iowa, is one of those g''"" 
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revolutionary war, They are quite often found among 
the descendants of those Indians and are, as in this case, 
sometimes dag or plowed up, Itis worth about $7.50, 

(2547) J. 8. J. asks how to make the 
bright red sealing wax. A. Melt at the lowest possible 
heat 4oances pale shellac in a bright copper vessel, 
when fluid mix in with it 154 ounce Venice turpentine 
warmed a little and next add 3 ounces of best vermilion. 
Mix thoroughly, using as little heat as possible. Some 
add a little alcohol to the shellac. 


(2548) B. W. 8. asks: 1. Please give me 
a formula for the lens in an amateur enlarging camera for 
Kodak negatives. Also the prices of thesame. A. See 
ScugnTirrc AMERICAN SUPPLEMENT, No. 451. Manufac- 
turers of photo. apparatus sel! special enlarging cameras. 
Cost $2 to $30. 2. Give date or number of query 
in which the hydroquinone or eikonogen developer 
is described. A. See SuprLement, No, 621, for hy- 
droqainone developer, For eikonogen, see Sc.ENTIFIC 
AmenrcaNn, September 21, 1889, and April 26, 1890. 3. 
Where can it be procured? A. Both can be obtained 
from photographic dealers in your vicinity. 4. What 
is the best lubricant for the commutator of an Edison 
machine’ A. An occasional wiping with a cloth moist- 
ened slightly with oil is all that is necessary. 5. What 
is the best size of wire forthe simple electric motor 
(Experimental Science) for 110 volts? A, Use No. 20. 

(2549) Determining the Radius of an 
Arc.—In the Notes and Queries column, query 2495, of 
vour issue of October 11, G. A. 8. gives this rule for 
finding the radius of an arc when its chord and rise are 
viven : “To four times the square of the rise add the 
square of the chord, and divide this sum by eight times 
the rise.” This is correct enough, no doubt, as you say, 
but the quantities are needlessly large. Is not the fol- 
jowinga simpler solation ? Haif the given chord is evi- 
dently the sine of half the arc. The “rise” is the 
versed sine of this arc,which subtracted from the radius 
js of course equal to the cosine. Now, by the “ pons 
asinoram,” 

sin?+cos*=rad* or 
sin? + (rad—versin)?=rad* 

Reducing this we obtain 

sin? + versin? 


2 versin 

1. e. To the square of one-half the chord add the square 
of the rise, and divide the sum by twice the rise. 

Rey. CLARENcE E. Woopman, Ph.D. 

New York, N. Y. 

(2550) C. P. B. asks: Will you please 
give the rale for ascertaining the amount of curvature 
for any given distance on the surface of standing water 
or other perfect level ? How farcan the light on the 
statue of Liberty be seen ? How far onght it to be seen 
from the deck of a vessel 20 feet above the water, in 
clear weather? { have seen it positively stated that on 
the Irish Sea the red light on Holyhead pier and the 
two bright lights at the Poolbeg lighthouse are both 
distinctly visible at the same time from a point midway 
between them though they are sixty miles apart; will you 
give their respective heights, and also state if you know 
anything about the facte in the case? What is re- 
garded as the most conclusive evidence of the sphericity 
of the earth ? I understand that there is a society in 
England that denies that the earth isa sphere; indeed, I 
have even met one or two of their disciples in this 
country. They seem to be people of ordinary iutelli- 
gence uponall other questions, They are full of so- 
called facts which are in conflict with the accepted idea 
of the shape of the earth. The statement about the two 
lights on the Irish Sea is from one of their publications, 
It 1s also claimed that the light on the statue of Liberty 
can be seen ninety miles. A. Rule for curvature of the 
earth: Divide the square of the distance in feet by the 
equatorial diameter of the earth in feet—41,852,124; or 
a more simple one for ordinary purposes: Two-thirds 
of square of distance in statute miles equals the curva- 
ture in feet. The horizon of the light on the statue of 
Liberty i+ about 22 miles, and should be seen from the 
deck of aship at 26 miJes. We have no data as to the 
heights of the Holyhead and Poolbeg lights. Each 
should be over 400 feet above the sea to be both seen at 
midway with ordinary refraction. Probably, if the 
height is less than 400 feet, they have only been seen 
under conditions of extraordinary refraction in the at- 
mosphere, The curvature of the earth, or depression 
of the horizon in every direction, as seen from high 
mountain peaks in the ocean, and the changes in lati- 
tude of san, moon, and stars, as seen from different 
parts of the earth, are conclusive evidence of the 
sphericity of the earth. The light on the statue of 
Liberty may have been seen from some mountain 90 
miles distant under extraordinary refraction. We give 
the statements of the flat earth society a very wide mar- 
gin of doubt, 

(2551) J. C. L. asks: 1. What would be 
the pressure attained by compressing the air in a cylin- 
der, 20 by 5 inches inside measurement, down to 15, 10 
and 15 inches, beginning with the air nominal? A. 
You would have 74 pounds, 15 pounds and 30 pound 
pressure at the proportions stated. 2. Would 70 pounds 
pressare on a one inch pipe be sufficient to attain a 
pressure of 30 pounds on athree inch cylinder’ A. If 
pressures are per square inch, the cylinder would have 
7 by 70 or 490 pounds on the piston, 3. Would a ma- 
chine operated by eprings be considered a perpetual 
motion, the springs worked by power furnished by 
themselves ? If so, what ought such an invention bring 
if for sale? A. We have very little faith in the fact 
of @ perpetual motion being offered for sale. We wish 
to see the perpetual motion first. 


(2552) F. G@. M. asks: What are the 
conditions requiring a division in an original invention 
where itapplies to ope commodity and is the invention 
of one person? A. Where two or more devices that 
can be separately used are claimed in one patent, the 
Patent Office generally requires a division and the tak- 
‘ng of separate patents. For example, if the invention 
relates to a vehicle, and one claim is made for the hub, 
another for the seat, another for the spring, in such cases 
division is required. 


(2553) W. W. asks : Will you kindly give 
me direetiona, in Notes and Queries column of Scren- 





TiPic AMBRICAN, for measuring primary batteries ? A. ' 





American. 











We refer you to works on electrical testing, such as 
Kempe’s * Manual of Electric Testing,” $5, or Kempe's 
“ Electrical Engineer's Pocket Book,"’ $2. 


(2554) G. R. asks how to silver a piece | 
of plate glass to make a mirror, A. Spread a piece of 
pure tin foil on a marble slab, pour mercary over it 
until itis quite deep, slide your perfectly clean glass 
over it, keeping the front edge below the level of the 
amalgam, press with a heavy book, and after a day 
stand on edge to drain for a couple of days, 


(2655) P. J. T. writes: 1. I have a large 
mirror, and lately it became spotted ali over; it looks 
muddy. I first thonght it was on the front of the giass, 
It was, but I found out afterward it was on the back. 
Could you give me a receipt to fix it, and would it be 
possible for me to coat the back without sending it 
away to a factory, that is, if it needs it? A, Westrongly 
advise you not to attemptto repair it. Send it to a 
factory if they will undertake it, Often such a trouble 
cannot be satisfactorily dealt with. 2, How is mercury 
applied? A. See preceding query. For silvering 
glass consult our SUPPLEMENT, Nos. 105, 121, and 
206. 

(2556) T. W. H. asks: 1. How can 
paraffine be hardened ? A. It cannot be hardened. 2. 
What is hee! ball made of * A. Melt together beeswax 
1 pound and suet 4 ounces, stir in very finely pow- 
dered ivory black 4 ounces, and lamp black (sifted) 3 
ounces,gum arabic and rock candy very finely powdered, 
of each 2 ounces, When thoroughly mixed, pour into 
mould. 

(2557) G. K. R. asks (1) for a formula 
for a cement that will firmly weld two or more thick- 
nesses of cotton cloth, interfering the least possible 
with its flexibility. A. Try 5parts of glue softened in 
water and mixed with 1 part of glycerine and heated to 
solution. 2. Some solvent that will prevent common 
commercial rubber cement setting so quickly. A. Add 
more naphtha, of rather a high evaporating point. 
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TO INVENTORS. 


Ap experience of furty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for ducting the busi Address 
MUNN &CO., office SCIENTIFIC AMERICAN, %1 Broad- 
way, New York. 
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ubricator. ue lubricator. 




















agnet, electro, F. M. Sch ee covcccceseeees . 28780 
Mail pouch, W W. M. Conner. apes 4180 

ailing case, J. Q. Moxley... » 488, 7H 9 
Marbles, coloring, A. L. Dyke. 438.081 
Mask, toilet, {. Cassidy . . 38,800 
Mat. See Metallic mat. 
Matcher head, F. 8, Madisoo. ‘ . 430,077 
Mattressee, madufacturing feather, A 3 - 

ningham..... : 438,082 } 

Mechanical movement, J. ¥. Byers.......... 438.7% 
Medicine, cough remedy, K. Smithe BGS 


Merchandise seller, automatic, W. G. Latimer... 
Metal stripe for mats, machine rong | 
and penching, F. M. Leavitt. ; ive) 
Metallic mat, W. C. Spelman.. one . 438048 
Meter. See Fluid meter. 
Micrometer surface gauge, C. W. Malmquist...... 438,851 
Mill. See Cider mill. Grinding mill 
Mine cages, mechanism for loading and unload- 





Roy 
63808 | Mouldings, aL for making shest ae, J. 
° . Yates. ; 
- is.606 | Mortar mixing machine, H. A. Garvey. 


439,039 


438,587 
419,007 


Explosives, manufacture of, iundholm & Sayers. 438,816 
Extractor. See Bottle stopper extractor. Stump 


extractor. 
Fans, means for reversing the motion of, D. J. 
Omst 
Fare conveyer pocket, A. A. Anderson. 
Fare registers, apgareses for operating. ‘RO. 


ERSTGD << megnensenneeee’ simcocandbeccese-co-00 


Faucet and bung, E. F. Dieterichs................. 
Feed roller mec ‘aniam, EB. D. Hos 
Fence construction, W. H. Whi 
Fence making hi 8. 
Fertilizer, J. Patterson.............. 
Fertilizers, manufacture of, P. B. Rose.... 
seg — © epee apparatus oe treating 
File, bill, C. W. Bowne. 
Firearms.  Speeneany-ae rolled lock f 


Fire TE and alarm, J. 8. Godwin 
Fireplace back or lining, F. W. Keifel 

Flue cleaner, W. H. Watson 
Fluid meter, V. Po pp 
Folding chair, B. F. Hunt 
Foot bath, M. L. W. Mart 





A. Her 














Forging machines, electri. blank heating ‘and 
. D. Burton..........+. 


feeding apparatus for, G 
Fork. See Band cutting fork. 
Frame. See Sewing machine quilting frame. 


Fruit Geantng. sifting, and steaming device, E. 


Fruit dipping ne apparatus, D. D. Jones........ 

Furn yiler furnace. 
"Heating furnace. Hot air furnace. 

Furnaces, apparatus for maintaining combustion 
in secondary chambers of boiler or other, Wil- 
son & Mason 

Furnaces, maintaining combustion in secondary 








































Glass f urnace. 


458,875 














438,723 





Motion, device for Concerts, 8. Sloan 


Motor. See Churn motor lectric motor. 

Mower, lawn, P. Thieien............ conv nes GO 
Nut lock, E. Ff. Bease............. 438,748 
Nut lock, |. C. Hawes.... .-...---.-.ssscsees 438,922 


Nat tapping machine, ¥. 8. Cook: .”: 488.005 


Nat wrench and tool, combined, W. H. Huston... 497! 

Oil burner, W. N. Robinson... 448,045 

Overshoe securing device, J. L. Heffernan. «n+ - BOR 

Paddle for handling butter, ete. CN. Shaw....... 498,958 
Padlock, W. H. Price..... . peesepesenee GEE 

Paint, Ww. yr  — yee 448.821 

| Painting, decorative, ¥. Barnett. . . 88.80 
Paper bag machine, A. H. Fia 430,058 

Paper foiding machines, side rom ‘for, ik. Gard: 

ae 


Paper machine ‘for making ‘tubes or ‘cartons 

from, W. G. Chapin 438 B38 
Paper. machine for marbleizing, C. H. Bellamy. 438, 739 
Paper pulp, magnetic separator for, ¥. H. Rich- 

ards A 
Paving block | or tile mould, G. Ww inding . esse a STb 
Pen, fountain, J. Rayn ald... $8, Bi 
Photographie apparatus, magazine plate ‘nim. 

for, K r& Perry, Jr. SRO982 
Phesegvagtne apparatus shutter, RK. W. Perry, ¢ eo 
Photographic camera, &. W. Perry. Jr uae 
Photographic camera shutter, K. W. Perry, dr. . py 
Photographic piate holder, Kipper & Perry. . . 9,015 


Photographic Leeper paper, emalsion ee S ¥. 
MOE... ne ccccccccocccevoodes. ccgegpedececaess ses 4 
Pick, A. Bode. - 
Pigeon hole box, A. Petersen cocoseeese 
Pile driver hammer — ELENA in coaghnswce 
Pipe coupling, BE. Law 4 
Pipe coupling, w. Martin 
Pipe cutter, C. Miller... 
Pipe testing gauge, F. M. As Sonos erties’ 
Pipes, electric welding of, K. Thomson ... 
Plane, bench, J. KE. Greene 
Planing machine, Woods & Thomas nonee 
Planter, W. C. Batem@n,..........6cecccecees genes 
Planter, cotton, J. W. Eaton peeneeccesooesosuceedes 
Pliers, sheet metal, N. B. Keyes. . 
Plow, J. M. Stone ae 
Plow point and colter, combined, L. B. Conant. 
Pocket protector, S. Bastian 
Porous sheets or aurfaces for the absorption of 
liquids, etc., manufacture of, F. i. Giew.. 


















































chambers of boiler or other, Wilson & Mason.. £8,872 | Potato digger, J. KB. KRelly............c0cceee eee ... $8.08 
Furnaces, smoke preventing attacement for, A. J. Potato Gigmer. C. Tomange?.........-66-ceccccnveess 458 0S 
ls 54 164 cecceponcgocecsesse.csergsccecsseeevence 483.839 | Pouncing roller, B. M. Walsh «. 688.786 ' 
Gauge. See ee testing gauge. Printing . press Power, electrical tranamiseion of, Ww. Stanley, Jr. 490,042 ~ 
feed g Press. See Copying press. Mouiding press. 
Gauges. *Sdjustable head for scratch eustase or Printing press, C. H. Cotton.... 428,988 v 
other, G. H. Tansiey » 438.758 | Printing press feed gauge, EF. L. ‘Meat. 438.55: 
Galvanometer, portable reflecting 48,882 | Propeller, buoyant, Dp. W. Lord 438,515 ' 
Game, N. SRerston. pesascecse 498.992 | Protector. See Pocket protector, ‘ 
Game counter. A. E. oe 438,977 peuley. @. ig a's Wi ket ye ie! 
a Cy educational device or appliance, ulley blocks ng, E eaton..... . 0 
rap | temo egy epimers oe . 438,757 | Palley, split, Manors & Parker........ 439,020 ps 
Gas at water box for —— A. G. Anderson... 430,048 Pulleys to shafts, means for ettashing, | =e 
Gas or oi! burner, F. 3. rand 438.540 ends spenseeneons acsobenes . 438,008 
Gas retort lid, J. R. Flora 435.581 | Pump, air, A. ms, Southard...... 438,716 
Gas retort lid, J. Rusco0e@... ..... 0.6666 ccccceceweeee wu, Punch, check, M. M. Manner ; ‘ 4% 08H 
Gate. See Bridge gate. Electric crossing gate. Punch, ticket, a F. Peterson........... 434,008 } 
Klevator or bridge gate. Puzzle. J. Trumbull gecetese 408,061 
Bade, G. Ma Mh, CRB oc ccccsccsccccccscccce. cccse Rack. See Towel rack. bs ™ 
Gate, 8. D. Hathaway. ebevee 660-00 Rall, wy M. C, Niles 458,707 *“ 
Gate, CG, Gaels kine cncccccsccs cecoccoecoccessccsce Railway cable grip, ). W Cont seeneee co. 871 
Generator. See Current } SUREeaSER, ilway chair and enpport, C. H. Showalter ... 0,00 
Glass furnace. A. Weye Railway, electric, R. M. hl, . 498,847. 450,009, 499,070 ” 
Glass pipe casting massina, "R. G. Guptili. 438,506, oT Railway frog, J. Buird... ; 435 .V79 ‘ 
Glass shades, etc.. mould for forming 8 OD, Railway mileage rec« rder, O. &. Mi hans. 458,23 4 
GIO .ocvcccccvocccccccccccceces cocceeces 438.993 mahoay safety lock and switch eyetem, 6 . Chand- . 
Glazing bar, T. Ww. tieliiwell seececccoccovecenecoseces 430.066 er. ence .» 438,604 Mi 
Glove fastening, M. D. Shipman.... ........«+++++- 4:35.86, Railway safety signal, automatic. H. ¥. Hunt...:. 438.6% sf 
Gloves, etc., fastening for, om Oe McKenney........ ss Railway switch cable, Stafford & Robinson 5.050 a 
Grading machine, F. Scholes........ 0 .-.n.s0+e0-++* 8,563 | Railway system, pocumet’® G, W. KRing.... 43828 ¥ 
Grain binder ——- ‘trp, Miller & smawees ‘Gs 708 Railway tie, metal, Ce 438.764 
Grate, H. N. Hemingw . 438.008 | Railway time signal, . “7 mtaine .. . sl ur 
Grate for gaseous fuel. ¢ Railway trolley switch, electric, H. W. roy..... 4 a 
Grinding mill, & Hugh Railways, building the « car tracks of, J. ¥* Holii- ; 4 
Guide device, P. L. Day...... GRD. idcccsccs sosscocescccces sesececoeeves 438,687 
Hammock or hed support, W. M. Lyon Razor strop, G. Spiess searhetvaniabeal 435,04 
Handle. See Auger handle. ‘Coffin handle. Kerolting old rails, rolls for, A. Reese .v na» 438,642 
Harness mone, =. Sansoucy.. order. Railway mileage recorder. Time 
Harrow, M. M. Green recorder. 
Harrow on cultivator, combined, Ferguson & Reel. See Wire reel. 4 
TROOP oo caceee bs + 20066gpe se cccdacenccesosene \d Register. See Autographic register. a 
Marvertes and husker, corn, Youngs & Richard- Ring. See § 5 oe nning ring. ' 
00cence+etenebbansetensasas eeetde baseceos ess 008 Riveting. J. D, Stirckler... . 49,006 
Harvester, corn, Burrus & Hall.. Roads, rut cutter for logging, Rose & Mooers...... 438,820 
Hasp lock, W. H. Pric@.......6.--cecee coccceccncvee Roller. See Pouncing a ier. A 
Hat dyeing apparatus, M. Rolling mill eoptiance, W . Li, Maddock.. . on a 
Heater. See Soldering iro. heater. Roof, J. C. Zall 438.975 1 
Heater, M. A We Martimot... ..c.ccccccccccerccoce e a2 Rope. ete., macntne for making, G. kh. Kress... .... 438,627 ! 
Heating furnace, H. 8. Houghton... ........ ih 1 1h, Ph conceuianteon shades 434,008 
Heel burnishing machine, A. B. Fowler et al out Snck filler and scoop, combined. | W. Ht. Robina mm. 458.948 f 
Elee! and este edge biasiunn eachine, ©. ¥. ia iron, J. F. Wood ove be 4.538, 908 > 
unesageteipane Aveiiniaineenshene Une on Salve. totter, ?. 3. Newbery: sMinbadetdddtecteancsiias CE 
Heel. trimaning machine. Glidden & Elliott : 449000 | Saw gin, W. M. Bre prbessgesy one. 433.676 by 
Hinge, spring, M. Redlinger. ..........+.+++++ . 1 | Saw gummer and vetter, ‘G6. 8. Strom cescceeees 438004 J 
Hold back sti W. ABESTSOD. ....... 0.00.02 200se0 438,747 | Saw set, J. Juhnstone............... 458.927 ' 
Holder. See hes holder. Biacking box Saw swaging machine, &. B. Rich... 1 
holder. Bolt holder. Photogra; Scale = caleulator. combined platform, Mw. oy] 
Y bolder. Screen ho: Phel -. 28758 ' 
lum holder. . Screen. "Bee Table se ah 
Hook. See Bench hook. Screen holder, wire, - x. “Fei 438,974 on 
Horseshoe, C. H. B. Schatz... ...... + --seeseeeee: 438.952 Screw blanks, manufacture of, *Neiiistoid & Shei- 
Horseshoe calk, detachable, J. C. Higgins. ........ 434, TE coeck t6e daddumengme th 438. ry) 
Hose, F. G. Botsford, se accheedecetsoes seseesescscesseee 48806 | Screw, rolied wood, C. D . m8, ’ 
Hot air furnace, G. F. Wilson ... .......... é. 0008 Seal making merbise. Cc. eo itis ; ‘ 
Hot water draught tune C.D D. Hunking SEED | AG, WE CORED a costccicetcesccdencecssses a6 8, 
Hub, wheel, T. M. Hall...........+ sovecee 4%.921 | Secondary pastors, EK. N. Reynier.. ..... nae. 438.827 +4 
Hub, wheel, J. MeMahon saesees $600000. cevcccceses 439,035 | Seed distributing dink, Schaefer & Melinert...... 490,025 5 
pi7groshe 1c engine, G. TT ncesccceeséibons 4 Seed hulls, apparatus for treating cotton, EK. | 
ydrocarbon burner, Wilson & Mason............ MAB R74 BUD 00 cnesncasen 10:54 cher -naccssccccsooecesesese £5,984 t 
[os ta sawing machine, A. l.. Stauffer................. 5 | Sowine machine, Ww. ¥. Beardsiee cox gabeda chaos ence 438,74 f 
Indicator. See Station indicator. Sewing M. La@chMan... .......++00050-+: 458,090 
Inkstand or bottle, W. Rodiger ...................- 448,888 | Sewing machine and — attachment there- i} 
Insulating concer. & yo os eee 438,008 | for, W. T. Hose . wea Pi] 
Insulating broken wire, device for automatically, | Sewing machine. buttonhole, J. QA , loumhior 3.809 ‘ 
M. probate may odegoe- 0060s be gbboece e0cccseens: coves 438.814 | Sewing machine presser foot, eet. 1. A ; Harrison... 48,623 
Inaulator, B. BIGD......ccrccrccces ssscccsccceesecoes 438,84 | Sewing machine quilting frame. “Crean & King... #68402 \ 
invalid chair, N. Petry..............ss00« edeanh 0s tee 486,45 | Sewing machine spoot holder. L. A. Milier.. ..... 4 HEE " 
ron. iron Sewing machine trimming mecuanism, W. F. } 
ron, eliminating araphitie carbon from cast. J. MEEOR  vakchthshaledenss ed <i. STN 
oni a ‘ Liealiy 
Ironing tabie, rs A. Wagnon . cutting buttonholes on, ‘Tebbetts & Doggett., GRO : 
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Sewing parallel seams, W. F. Beardsice 48.7% 
Shades, etc. device for supporting, W. MeCor ‘ 
mack 
Shaping mach! UL. Bberhardt 45.014 
Sheet metal edying machines, scrap cutter for, A | 
> Hine 438 MD 
Sheet metal rolia. oridle attachment for, A. P 
Hine -. Se 
Shelving, W ¢ Pe ~kham BS 
Shelving, knockdown adjustable, A. F.C. Garben = 4 
sy rig “ him Die for. J Walton aM 
Stoe uppers netru {PF S&S. MeKenneys om: 105 
Shutte wer. A.D Goeodett 49.00 
SI ‘ ; treproof,« st John 48.002 
Shutter. G. 8 & at 43,616 
Signa see Rallwar safety signe! § Kaiiway time 
Slatin 
Skate sharpener, |. J. Merri! . 4 
Sied ster bearing. Vic Mu ano & Rippon 438.708 
Nie peller, F. J. Noeche --» 3S 
ther tools portable rack for 
er 438.7 
tee, l. W. Bikenbery +a9l4 
J. Muetier +4 
Be. Wid 4h BS 
ersen +8 905 
slashing inner, F. D. Rich.. On 
Ss H. Linn 4am) 
Speculum h jer, J. N. Washiagtoa <2) Us 
Spin r x. t. & Trowbridge neo 
“pinning epind 2oport, Buttrick & Flanders 4.89 
Spore facing ma ne. C. W. Cotton @ al 43063 
Spring See Door spring 
S.amp package, r. Whilden 438,770 
Star naking machir w Ludlow 40 0TT 
stat indicator. H. & Jenks 1H.00 
Sin Jicn ? VY. Sperry a OT 
Sta : te stor, electric. G. H. Kirwan us 
Steye, machine for making garment, 8B. B. Mor- 
en -++ NS 
ve ro a 
a, F. G. Procanier 4-35 
M. Saith . es 
Stone polishing mac? McLean & Lewis 438. hb 
Stopper. Gee Bottie stopper 
st -pipe abe Tr. & Ward 4 4 
Stoves, whe il » Goss mB 
Ne 
f D. Currier OS | 
i). MeBira _ 464 
cking supporter 
. T. G. Knight -.. CO9 
tha 45. 
hb 
488.80 
table Veterinary operating 
SMT 
438,68 
f pape writing, Woilnman & 
fCuchen ter 3.871 
Tablets. machine for compressing, F. W. Jordan... 4A. Ti 
Teck driving tool. M A. Sheldon 25655 
Tas bolder, KR. Stewa 438,708 | 
Tank. See Water set fuehing tank 
apping or conne na Dranckes to pipes, method 

of and wa e for, P. Bley am 48.740 
Telephone, A. J. McDonald 438.5? 
Telephone. J. W. MacDonough £8,818 
Telephone. WL. Richards 6h 28 
Telephone. J.C. Hi. Stut Se | 
Tele hone ex« har ge apparatas, F. G. Beach 464m 
Telephone tranemitier, A. J. MacDonald 438.651 | 
Tension device A EB. Ellinwood 48.615 
Theatrical apoliance, J. Arthar ‘a8 
Thi r pole for vehicles, folding, J. D. Rafens- 

berxer 438.046 | 
Tie See Railway tie | 
Time recorder. H. R. Adame os RST 
Tobaceo extract, H. Sndemanr me] 
Todaceos pouch Burbridge 48.7% 
Towe! rack, &. Lightburne, J: or 
Tor. iocon ve, J. Hanley 4.04 
Toy target. & FE. Lommatzech 459,002 
Tracing wheel. K. Kiopr a 
Trane porting loads by m eans of traveling ropes 

cables, apparatus f 2. P. Roe * cao 
Traveler clearer ge. Yr wbridge +R iy 
Truck, seif-oiling car, H. M. ¢ man 434,999 
Trenk, wardrobe, vu. N. Kletr 438,589 | 
Tub. See Bathtub. Wash tut 
Tug, shaft. ¢. W. Haas 439,002 
Twine from straw, mach'ne for making. B. M. Wat 

kin OATH 
Twtetirc a machine, strand. J. W. Martin . 8 

machine, B. A. Brooks 435,985 | 

machine. D. W. Dodson +7 
Ty pewriting machine, J. H. Forrest 7 | 
Typewriting machine, Foes & Keith 48.16 | 
Typewriting machine, M Hewlett 42 068 
Typewriting machine, l.. T. Welas 48.065 
Typewrit machine, P P. Wenz 48.085 
Typewriting machine, E. F. Youngs eee S971 
Typewritiog mac hines, automat type cleaner 

for, J. W iiDboney 438,618 
Typewriting machines, ribbon feed shifter for, C 

apire ” 48.908 
Umbreiia, J. Bergesen : 46.983 
Vaiva, cat-of, A. B. Norris 438,637 | 
Vaire gear for gas engines or petrcloem engines, 

O. Vogelsan 438,785 
Vau'iting horse, “R Reach 44.40 
Vehicle brake, aatomatic, R. 0. "Wood 435,600 
Vehicie jump seat, Hess & Hawes SM | 
Vehicle, shifting seat. M. M. Dennett 435.610 | 
Vehicle, two-wheeled, W. D. Harper 48.742 
Vending machine, F. G. Dieterich 40,090 | 
Ventilator. See Car ventilator. 

Veterinary operating table, M. M. Copp.. 470.062 | 
V ise, 8. H. Randal! 43> 5285 
Walking, running. — jumping apparatus for | 
facilitating Ya 458 S30 
Wash ted. M. L. W. Mare in ne £8.40 | 
Watch keys, maoufact ure R. i. Franklin 430,059 
W atches, hair spring collet for, W. EB. Banta 48,672 
W ater alarm, electrical, F. M. Ashton : +h 
Waiter closet fushing tank, A. Haarlander 43/0" 
Water closet. pump. W. D. Baxter . S31 
Water whee!. tarbine, N. ¥. Burnham 48.978 
Wemher, cram, J. H. Poolter +e 
Welding, ciectric, B&. Thomson 438,657 
Wheel. See Trae ine wheel. Water wheel 
Wioding cotton, etc., open cores, n.achine for, C 
P ane - ‘ £8910 
4. Morton 4304 
Troman 48718 
r. J. Hutehine 44.72 


jiog machines, tensica regulating device 





| WALdvertisements. 


} 
side Page. each insertion - - - 75 cents a line. 

inek Page. ench Insertion - - - $1.00 a line 

The above are charges per agate line—about eight 
words per ine This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 

ment. as the letter Advertisements must be 
received at publication office as early as Thursday morn- 
ina to mdi tactesned ip next issue. 


USE, ADAMANT WALL PLASTER 


itis Hard, Denese, and A 
hesive. Does not check or Fo 
» lt is impervious to wind, water, 
~ and disease germs. It driesin a 
few hours. It can be applied in 
"any kind of weather. It is in gen- 
Teral use. Licenses «ranted for the 
mixing.using. and selling. 


T Address ADAMANT MFG. CO 


0 K. Genesee “t., 
Syracuee. N. Y¥. 


YE MOTOR FOR AMA- 


















Scientific American. 


éWELLS LIGHT 


“WALLWORK & WELLS’ PATENTS. T= 


An 
2000. NDLEP Vw 


tern Makers. ived Highest Award 
American mete a ‘es fork. Send 
$8.00 for set ( 11-8 eat case, OT 
or sam mailed t tite with linustrated List. 


*RIDURPORT Shs er be lane, New York 


Punching Presses 


bes oTHE Tos 
eee ie tare < oll mtn ot 
“baor Poncmon, an” 


, Bores “MOOTH ROUND, Ov L., | 
nd SQUAR bois. ng 
4" xes, x= In- 

valuable to Car mere. Cabinet and Pat- 














SEW ING MACHIN 

teurs.—By C. D. Parkhurst. Description of a very sim- 
pe and effective motor, with laminated armature, of 
sufficient power to actuate a sewing machine. With li 


engravings Contained in Scie, TiFic Wocr 
Sc vPLeMeENT, No. 759. Price 0 cents. To be had at 
this office and from all newsdealere. 
“ Star Serew Cut- 
Foot Lathe ting Auto- 


Swings matic Cross 
9x25 in. A Feed, etc. 
ne Marl —_—_— 


LATHE 


Scroll Saws, KY Catalogue 
Cireular bree 
Saws, Lath of all our 
Mortisers. Machinery. 


“Vlwvee Weeks 
Ker \oce® S 


To convince everybody, before subscrib- 
ing, of the high quality and interest of our 
Beantifully Milastrated journal in its 
new form, we will send to any address 


4 Numbers Sor 
10 Gents. 


These numbers contain the first chapters 
of “Jephthah’s Daughter,” by Julia 
Magruder; of “ Reunited,” a charming 
novel by a Pepular Seuathern Auther. 
—KEight Short Steries by Amelia 
EK. Barr, Marriet Prescott Spofferd, 
Maurice Thempsen and others.——A 






























Stiles & Parker Press 
Branch Office and Factory, XS 36 &4 Center 8t., N. Y¥. 








Do all your own 
printing. Save 


PR it * money. Cata- 
logue for two stamps. Kelsey Cen Meriden, Conn. 


[ CATALOGUES FREE TO ANY / ADDRESS 














|PROPERTIES OF ALUMINUM. —BY 
A. BE. Hunt. J. W. Langley. and ©. M. Purity of 
| aluminum and processes of -_ 

with respect to specific gravity. Action of heat on alu- 
minum. Corrodibility, mechanica’ properties, strength, 
consustivitz, practical hints, aluminum ailoys. Con- 
tained in SCIENTIFIC AMERICAN >UPPLEMENT, No. 
750. Eyles 0 cents. To be hud at this office and from 

ers. 


AV KEEP COOL! 


CLARK’S 


Light - Running Ventilatin 





Adapted for Ventilating and Dry- 
ing of every description, 
Catalogue free. 
GEO. P. CLARK, 
Box L, Windsor Locks, Conn. 
Jas. Goldsmith, Agent, 744 B’ way, New York. 


ALUMINUM —DESC RIPTION OF THE 
es 2 of manufacturing this metal from lite as 
wee! ced at the Alliance Aluminum Works at \ alisend. 

ith $figures. Contained in SciENTIFIC_AMEKICAN 
SUPVLEMENT, No. 731. Price 10 cents. To be had at 
this office anc from all newsdealers. 











N DUZEN'S 
OOSseE PU uttey zy LER 
High! aded by those who bave 
sagen tem for oe for the past four years, Prices 
very reasonable. Every user of macbin- 
ery should have our “ Catalogue Ne. 56,” 





character sketch of HMeury Weedii 
Grady, by Oliver Dyer, author of 
“ Great Senators of the United States,” 
running through three numbers, with a life- 
like full-page portrait of Mr. Grady. Tem 
articles of world-wide interest and value 
by James Parton, M. W. HMazecltine 
and others.—Sparkling Editorials, 
Iliustrated Peems, Helen Marshall 
Nerth’s chatty column and the vast quan- 
tity of other delightful reading matter of 
interest to all members of the household, 
go to make up the most perfect Natienal 
Family Journal ever offered to the 
American people. Send ten cents for these 
three numbers and judge for yourself. 
Subscription price, two dollars a year. 


NEW YORK LEDGER, 
Roverr Bowver’s Sows, 21 William &t., N.Y. 


SEBASTIAN, MAY & CO’ 












Improved Screw Cutting 
Power LAN 
Power 
Drill Presses, Chucks, Drills, 











Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial 
Catalogues mailed on application. 
166 - 2d St., Cincinnati, o. 


ROCK DRILLS 
AIR COMPRESSORS. 





thos 8 














for. C. 8. Strowbridge 782 
Wood to pulp, machine for grinding, s. KR. Mar- 

shall eo 8,633 
Wool combing machine, Smith & Stake 435,755 
Wrench. See Nut wrenoh 

DESIGNS 
Badge, W. H. Upton . 2212 
Banner, hanging. 1. Kevar Dz 
Bridie ot, P. Gechwend 
Button, |. Sippili 
Hame. €. &. Rosenbuargh 
inkstand, C. MeKerahan . 
Knitted fabric. F. L. Wiggin ' 
Otler, W. Voge - B20 
Pen holder, E. &. Johnson, Jr eo W2 
Rootiog tile, G. H. Babeoock D.22 
Sheif bracket. M. Ly. Jones W285 
Smoter’s set. J.C. Dowd 
Stove, heating, |. De Haver DS | 
Wason body, i. ¢ Armstrong O24 | 
Wall paper, ©. Booze . D218 to Di 
TRADE MARKS 

Ammonia, prepared, | asker Brothers ° 18.545 
Cars, J. W. Craver LAB 
Dental ecoods and matermis of all kinds. RB. 8. Wil- 

hame 149 
Flour, wheat, Sleepy Hye Aoller Mill Co 18.47 

mt, quid extract of, Liqaor Carniae Company 18.504 
Mineral waters, rfaturs!, bx selsior Springs (‘om- 

pany aM 
Musiin and other cotton gooda, Alrion Company 15548 
Naphthe (Climax Gasolene Company me 


Painta, driers. white icad, stove polish, and stove, 
furnace, and roofing cement, W. Connors Boe 


Tea, G. T. Gould 1a | 
Tous, Lievre, Fricke & (« : 156 
Washing compound, Urystal Tablet Company 2 | 





6ny patent in the foregoing tet will be furnished from 
thie office for GB cents. In ordering please state the name 
and number of the 
Co., S1 Broadway. New York 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore 
gviue jist. provided they are simple, at a cost of $0 

If complicated. the cost will be alittle more. For | 
} instructions address Mann 4 Co.. #) Broadway, 
\ore, Otner foreign paveots may also be Obtained, 


i Ingersoll- Sergeant Rock Dil Co. 


& Printed copy of the specrfeation and drawing = } 


tent demred, and remit to Munn & | 


MINING AND QUARRYING MACHINERY, 


Ne. 10 PARK PLACE, SEW YORK. 
Send for Complete Priced Catalogue. 


FROCK DRILLS PS TY 


AIR COMPRES SORS & | 





Mi Ni No cTUNNEL NG 


RAND o) 118 Se 





| FNYENTIONS WORKED our. Drawings and 
Models made. Perfect safety to inventors assured. 
All kinds first-ciass lathe, planer, and bench work. Par- 
ticular attention to special machine: tools, dies, and 
presse work Safety Coustruction Co., 1 & 145 Kim St. N.Y 


Shipman Automatic Steam Ege 
Oil or Natural Cas Fuel 


1, 2, 4. 6 and 8 Horse Power Si 
i 12, and 6 Horse Power Com inal 


Over 2,500 in Actual Use. 
Automatic in both fuel and 





' 


Sh C Bagice Ce., 





POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDICATOR 


Single mots Chime Whistle, and al! instruments 
used in connection with Steam, Air and \ Lee 
“Sate agente Jor Clark's Lanen Fire Hi 


CROSBY STEAM GAGE & VALVE 00, 88.2%" %5.8¢ 
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to season. 
out out the year at a temperature of from 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 11 

Price 10 cents. To be had at this office and of all news- 


LIGHTNING WELL- aed 


RERY MANUFACTURE 













OIL WELL SUPPLY CO. Ltd. 


91492 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
AMR TESIAN WHI. 1eS 
for either Gas, Oil, Water, or Mineral 
Tests. Boilers, Engines, Pipe, 

Cordage, Drilling Tools, ete. 
lilustrated ca‘aiogue, price 
lists and discount sheets 
on request. 


ICE. HOUSE AND COLD ROOM. —BY R R. 
Hatfield. With directions for . Four 
Contained in SCIENTIFIC AMERICAN 8UP- 

had at this office 


PLEMENT, 59. lrice ‘0 cents. To be 
and of all newsdealers. 








[NoVEMBER 1, 1890. 






























































STEVENS PATENT 
SPRING KE KEY Ne Pen ERS 


eit we $1. 
on both the Idea! 
and Leader grade, We Sa r 
the ideal Patent or the Sod Nut weeme 
Ideal and Leader Spring Dividers and Ca)i- 
igen} Dusiace Gauges, Depth Gauges, —~ 


STEVE pirated cat alone fre 
S ARMS & 
ENS Chicopee Fi Rook on.. 


RAILWAY Ti STEAM FITTERS’ SUPPLIES 
Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN %. URQUHART. 46 Cortlandt St., N. y 
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| Scientific American 


ESTABLISHED 1846, 
The Most Popular Scientific Paper in the World. 


Only $3.000a ISU Including Postage. Weekly. 













This widely circulated and splendidly tllustrated 
paper is pub ished weekly. Every number contains six- 
teen pages of useful information and a large number «f 
origina) engravings of new inventions and discoveries 
representing Engineering Works, Steam \ achinery 
New Inventions. Novelties in Mechanics, Manufsctures 
Chemistry, Klectricity, Telegrapby, Photography. Archi- 
tectare, Agriculture Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terma of Subsecription.—One copy of the Scien. 
TIFIc AMERICAN will be sent for one year—&2 numbers— 
postage prepaid. to any subscriber in the United States 
Canade or Mexico, on receipt of three dolinrs« by the 
publishers; six months, $1.50; three months, $1.W. 

Clubs.—Special rates for severa! names, and to Post 
Masters. Write for perticulars. 

The safeet way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully pluced inside 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender’s risk. Ad- 
Gress all letters and make all orders, drafts, etc., pay 


able to 
MUNI & CoO., 
361 Broadway, New York. 
os 


Tae 


Scientific American Supplement. 


This is a separate and distinct publication from 
THE SCIENTIFIC AMERICAN, but ts uniform therewith 
ip size, every number containing sixteen large pages fu)! 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SU!’PLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of ‘Science and the 
Useful Arts, embracing Biology. Geology, Mineralogy, 
Natural History, Geoxraphy, Archwology Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogrephy. 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Kcono- 
my, Biography, Medicine, etc. A vast amvunnt of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPP!.EMENT. 

Price for the SUPPLEMENT for the United States ana 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM- 
SKICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $1.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

MUNN & Co., 361 Broadway, N. Y.. 
Publishers SCIENTIFIC AMEKICAN. 


Building Edition. 


THe SCIENTIFIC AMERICAN ARCHITECTS’ AND 
Buitpers’ Eprrion is issued monthly. $2.00 a year. 
Single copies, 2 cents. Forty large quarto pages, equa! 
to about two bandred ordinary book pages; forming 4 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings io 
Perspective and in color are given, togetber with full 
Plans, Spec fications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Archrreciural publication in the world. Sold by al! 
newsdealers. $2.50 a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


Patenute. 


An deutsche Erfinder. 
Die und thitige Klasse der deutschen Erfinder 
in den Vereinigten Staaten machen wir besonders darauf 
Hd dey, unsere Firma darch thre Verbindun- 
gen mit pm yt on und den hen Hanptetid- 








besondere Vortheile zur Erlangung von in- und aus- 
iin ischen hee bietet. 
Jeder oe eichviel welcher Nationalitét ance 
jy . iat d h dle iberalen Paten -tze der Vereinig- 
youd --~- = fir berechtigt. 
_ Firma ist bereit, titzt auf eine 45 jahrige 
Erfahrung, deutsche Erfi er Zelt zu berathen 
und ihven en’ behiilflich vu sein zt missigen Preisen rasch 
und pinktlich Patente zu er 


Te deatsche Abtheliung. wird ven Sebigen dent: 
ngenieuren itet welche in der Office m - 
onl «A ta Erfindern direkt verkehren, und 

















Rath und Auskunft — Unsere weltbekanute und 
tene Zeit~chrift der ** Sciei.tific American” 

richt in ihren & die hedeutenderen Erfindanze2 

der Neuzeit. Eine kurze Beschreibung = Erfindange = 
die durch uns patentirt werden, geben wir unenigeltiic 


Corresponden ‘in deatecher Sprache erbeten. 
me in deutecher Sprache, ber Patente wird suf 
erlangen frei ‘kt. 


: MUNN & ©O., 











861 Broadway, New York. 
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An Encyclopedia of Useful Tech- 
nical Knowledge. 


4 great Labor, Time, and Money Saver for Practical Men. 





JUST READY. 
Price $2.00. 
Free of Postage to any Address in the Worid. 


Fish ad necan Meshan 


AN Every-Day HAND-BoOoK For THE WORK- 
SHOP AND THE Factory. 


Containing several thousand Receipts, Rales and Ta- 
bles indispensable ee the Mechanic. the Artisan and the 
Vanufacturer. By B. Frank Van Cleve. A New, Re- 
vised. Enlarged and Improved Edition. panes by 
Emory Edwards. M. E.. Author of “ he Practical steam 
hngineer’s Guide,” ~ A ¢ catechism of the Marine Steam 
Engine,” ete., ete. Dlustrated by 85 engravings. One 
ume, 500 pages, 12mo, closely printed; the matter 
vering an extremely wide — of useful technical 
ip formation for all classes of mechanics and cther prac- 
al men. 

[?” Price $2.00, free of postage to any address in the world. 
te A circular of U& pages, showing the full Table o Con- 
ts of this valuable book, will be sent free and 
postage te any one in any part of the world who will fur- 
ish u with his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS 4 IMPORTERS 
810 Waluut St., 2 amammnmana Pa., U.S. A. 


THE NEV Book. 


a Science 


v 





By GEO. M. M. HOPKINS. 


740 Paar. Over 680 | illustrations. 
PRICE, b y mal mail, postpaid, $4.00. 


SEND ror FULL ILLUSTRATED CIRCULAR 
AND TABLE OF CONTENTS. 





This is a book full of interest and value for teach- 
ers, students, and others who desire to impart 
or obtain a practical knowledge of physics. 


MUNN & CO., Publishers, 


Office of The Scientific American, 
361 BROADWAY, NEW YORK. 


What the Press ~ epee of “*Experimental Science.” 

“ Mr. Ho rendered a valuable service to ex- 
ey tal pistes —Evening Post. 

one of very practical character. and no 
one ms a scientific turn of mind could fail to find in its 
pages a fund of valuable seetmenes.’ ‘—Electric Age. 

The electrical caa e@ book are notably evod, 
and a abustion given for building simple 
electri machinery may be safely carried out by those 

-not a few—who like to make their own apparatus.’’— 
Ele trical World. 

‘The suthor has avoided oo the backne 
ilustrations which have been rom one book to 
anvther so long, and, insted, offersa ca of experiments 
which are largely of a novel character and very strik- 
ing.’ ‘—Engineering and Mining Journal. 

‘We commend it most heartily to ali teachers.”— 
Normal Exponent. 

“It is a creat to read a book of this kind, that sets 
forth the rinciples of payeies so fully, and witbout the 
use « 1f mathematics.”—The Locomotive. 

All teachers of science are aware that real know- 
ledge is scgsired best by the student making experi- 
ments for himself, and any one who points out how 


Scientific American. 
NEw YorK BELTING AND PACKING Co. 


Jous H. CxEEVER, Treas. 






RUBBER 
Packing, 


ement, 
VULCANITE EMERY WHEELS. 
Salpmmowm: :~Philadelphia, 308 Chestnut St; Boston, 


‘ord ak 
ber itis, 


OLDEST and LARGEST Manufacturers in the United States of 


VULCANIZED RUBBER FABRICS 


Fer Mechanical Parposes. 


Rubber Mats, Matting, and Stair Tread 
Rubber Pump Valves: Blexcle eps Tennis Sel ing. angie 


aia oon sn Springs, Washers 


Sout St.; Cleveland, 176 Superior St.; San Francisco, 17 Main 8t.; Detroit, 
616 Locust St. European Branch, Pickhuben 5 Hamburg (Frethafengebiet) 





15 “PARK ROW, New York. 


BELTING, 





ts, Diaphragms, 
eects, Strips, Saw Bands, Stopples. 


62 Summer St; Chicago, 151 Lake ake Sta, Mianes its. = 
16-24 W ve.; souls, 





‘GASOLINE and 
yy new Engines are hustlers. A 6 x7 inch 
+ now running 100 feet of shafting. 
ring Mills, Planers, Lathes, Dri i 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 
day, costing only 60 cts. Write for 
information. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 


Vv A. FOUSECA & & co. General Com- 















mission Agents 
Bogota, Repabile of Colombia. Cotatosese, 
c 


price lists and correspondence solicited. Box 





TYPEWRITERS (itt 
nOGen NC: 





GUM-ELASTIC ROOFING FELT costs only 
$2.00 per 100 square feet. Makes a good roof for 
years, and any one can putiton. Send stamp for sam- 
ple and full particulars, 
GUM ELASTIC ROOFING CO., 
49 & 41 West Broadway, New York. 
Local AGENTS WANTED. 


ol MAGIC LANTERNS 


W TH On v MPS HAVE NO EQUAL 


Views suit 








Hoskins’ Patent Hydro-Carbon 


RoR ASSAY Wonler 


, 1. 1, —— + 
able, and au! omatic. 
nd for Price List. 
W. Hoskins, 8! 8. Clark St., 
Room 80, Chicago, Dl. 





Something New. eeseve 
Patent Combination Vise and 
Drill. Before you buy a C3 
ry: for circular and price Pw 
ddress STRANGE’S 
CUINE WORKS’ TAUNTON, Mass., U. 8. 












Engrevings iret fmm photographe and other «py Our 


na L. MANASSE 


Barnes’ Foot-Power Machinery 


Complete outfits for Actual Worksnop 

Business. A customer says: “ Consid- 

ering its capacity and the accuracy of 

your No. 4 Lathe, | do not see how it 

uced at such low cost. The 

Te foot-power is simply ele- 

1 can turn steadily for a whole 

day and at night feel as little tired 

if I had — = — around.” 
Descriptive: Pri 


ce List 
& JOHN BAHN KS cCO., 
1999 RUBY 8T., Rockford, ‘Ill. 
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PULLEYS HANCERS, 
FRICTION CLUTCHES. 





PROGRESS MACHINE WORKS, 
Aa. & FF. BROW WN, 
44 Park Fiace, Nw. wy. 
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U. 8. . Baaince Office. Room 62, Army Building. 
New York. October 15, 180).—Sealed proposs!s 
in triplicate, will be received at th's office until! 12 o'clook 
noon, Wednesday, November 2, 1800, for removing 500,. 
@0 cubic yards, more or less. of material, mud, earth, 
rock, old timber, ete., from the Harlem River, Spuyten 
Duyvil Creek, und from the cut through Dyckman’s 
meadow, on the line of the Harlem Kiver Improvement, 
and for furnishing the materials and workmansht: for 
the construction of revetmenta for slopes of the sections 
excavated. Amount available, $240.0 The attention 
of bidders is invited to Acts of Congress approved 
February 2%, 1885, and February 2, i887, vol. %. paxe 22 
and vol. %, page 414. Statutes at Laree. For epec 
fications, blank forms and all ante gr m, apply to the 
undersigned. G. L. GILLESPIE, ut. Col. oF Engine: 


S. Engineer Office, Room 80, 1 4 Van Buren 
* sc., Chicage, Ii. October, 3, 1880.—Senled pro- 


posals in triplicate will be received at this office until 2 
o’clock, noon, Wednesday, November 19, 1890, and open- 
immediately thereafter in the presence of bidders, 


for the following harbor improvements, viz.: Dreduing 

jumet River, Ulinois and Indiann. Dredging Calumet 
Harbor, lllinois, Proposals will be accompanied by a 
guarantee that if the bid be necepted, contract wil! be 
entered into within 10 days after nutice of acceptance 
The United States reserves the right to reject any or al! 
bids. The attention of bidders is invited to the Acts of 
Congress approved February 26, 1985. and February 23, 
1887, vol. 23, page 333, and vol. M4, page 414, Statutes at 
Large. For specifications, blank peoposaia, andall other 
information apply at above address 

PT. W.L. MARSHALL, Corps of ‘Knotnecrs, . 8. A. 


U.8% Engineer Office, Boston, Mass. October is 
© 199).—Seuled pre posals, in triplicate, will be recetv- 
ed at this office until] noon of November 21, 1880, for the 
delivery of 10,000 tons, more or less, of rubbie stone at 
Newburyport Harbor, Mass. Attention ts invited to the 
Acts of Congress approved February %. 1885, and Febro- 
ary 2%, 1887, vol. pege &2. and vol. 24, page 414, 
Statutes at Large. For full information ot p shy to 
.-M.MA ANSFIEL D, Ldeut. Col. of ngineers. 


U. $ p Bagincer Office, Boston, Mass. October 15, 
/@ 1800.—Senled propo rans, n tripliente, will be rece iv- 
ved ot this office until noon of November 21, 1895, for the 
delivery of 225,000 tons, more or lesa, of rubble stone. for 
the Harbor of Refuge, Sandy Bay, Cape Ann, Muss 
Attention is invited to the Act of Conerens approved 
February 2, 1885, und February 23, 1887, vol. page S32, 
and vol. 4, page 414, Statutes at Large For full in- 
formation i 4 to 

- MANSFIELD, Lieut. Col. of Engincers 


U.5 s. } eaginocr Office, Hexion, Mass, October ib, 
led proposals in triplicate, wt!! be recelv- 
ed - this office, until noon of November 2), 1808, for 
dredging from Weymouth River.Mass.,2%,000 cubic yards, 
more or loss, of material. Attention is invited to the 
Acts of Congress approved February %. 1885, and 
February 2% 1887. vol. 3. page 39, and vol. 24, page did, 
Statutes at a7. For full information apply to 
MANSFIELD, iéeut. Col. of Bngineers. 








U. 9 . ugincer Office, Boston, Mass. October 15, 
890.—Senled proposals, in trt sHheate, will be receiv- 
ed + this office until noon of Noverober 2%, 1890, for 
Credging in Boston Harbor, Mass., 70.000 cubic yards of 
material, more or less. Attention is invited to the Acta 
of Congress approved February 2%, 1886, and February 2, 
1887, vol. 23, page 882. and vol. 24, page 414, Statutes at 
Large For full information apply to 
8. ANSFIELD, Licut. Col. of Bugineers. 


US . Engineer Office, Boston, Muss, October 1b, 
© 1890.—Realed proposais, in triplicate, will ve receiv- 
ed at this office unti) noon of November M, 180, for 
dredging from the west end of Brewster Split, Boston 
Harbor, Mass., 23,000 cubic yards, more or jess, of ma- 
terial. ‘Attention is invited to the Acts of Congress « 

proved February 26, 188. and February 23, 1887, vol. ‘ty 
mage 332, and vol. ~ page 414, Statutes at Lurge. For 


full ame en tc 
SFIEL D, Lieut. Cot. of Bn gincers. 





S. Engineer Office, Boston, Maes, October tb 

© 1800.—Sealed proposals, in triplicate, wil! be receiy- 

ed at this office until noon of November 21, 1800, for 

dredging from Winthrop Harbor, Maes. 18.000 cubic 

yards, more or less, of material. Attention is invited to 

the Acts of Congress approved February 26, 1885, and 

td 2, 1887, vol. page 322, and vol. & page 
414, Stat ate at Large. For Tull information apply to 

. M. MANSFIELD, Lieut. Col. of Engineers. 





U S, Engineer Office, Besion, Mass. Oct. 15, 1890 

Sealed proposals, in triplicate, will be received at 
this office until noon of Nov. 21, 18M, for dredging from 
the channe! leading to Nantasket Beach, Boston Harbor, 
Mass., 20,000 cubic yards, more or jeas, of material. At- 
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FAMILY ICE MACHIN ee 2 Bs 


Dermigny, 126 New York. 


THE CISSOID AND ASSOCIATED 
oa ee tg AE 
SUPeLEnEeT. No. 755. nee woes. To be bad at 
this office and from al! newsdeal 


THE EACLE 


a@-Speed, Comfort and Safety, 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 
STAMFORD, CONN. 











those experiments may be easily made is doing 
work.” —English a may and World of Science. 

‘The work bears the stamp of a writer who writes | 
nothing but with certainty of action and result, and of 
& teacher who imparts sctentific information in an 
tractive and fascinating manner.”— American Engineer. 

it should be fow in every tibrary.”—English Me- 
che Manic, 

‘The book would be a most SoGictous holiday gift.”"— 

En opincoring and Mining Journal 

rhe portion of the k devoted to J. -y electri- 
city covers over one hun ’ is extremely 
interesting and valuabie.”— Brooklyn piemnard Union, 

* Directions are given for demonstrating most of the 
laws of physics, with every-day tools and common ap- 
pd ih inces. "—A merican Photographer. 

“Many of the experiments are a to print, while 

mod orm 


some of the old, familiar ones 
and with simplified apparatus. Pie t Opinion, 





*s Improved Time Detector 
me Safety Lock attach- 

t. Patented 1475--7- 

rea ai. oscar in- 
ay — 


ied ited with . ke 
pi i Bae 


Lo . for forall con 
em 


plo | 


- to B. IMBAUSER, 
P.O. Box 2875. 206 B’way New York. 


2nd sce MACHINERY Lb 


N. Y. Mach’y Depot, Bridge Store 16. Frankfort St., 


if. ¢ Cir 
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WANTED-< reliable party & to handle the Eureka 


Automatic Car Pa. Ad- 
dress GEO. wW. youuM.  Boorgtary, Huntington, Pa. 





Send for catalogue and price 1 


MUNSON a —— N. Y., U.S. A. 


Cheapest and best wheel in the market. 


LITTLE GLANT WATER WHEEL 








ODELL Double Case TYPE WRITER 

BieeS Conan, nt 0 Some Writer 
attachment. Is fast taking 

the lead of all Type Writers. Larger sales than 

all others combined. Send for circ ulars. 

ODELL TYPE WRITER CO., 85 Fifth Av., ae. 
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OF KARBACH &.CO. 809 Fubert St Phila.Pa: 



















A LIBRARY ror $1,00 


Five books in one. Worth 
its weight in gold to every 
mechanic. The ery, latest in 
formation for 20 different 
trades. This wonderful bow 
contains 575 es absolute 
teeming with rules, tables, s6 
cret processes, and new infor 
mation that cannot be had 
elsewhere for less than $25.00, 
e© Modern Steam Engine— 
How to Read an Indicator— 
‘The Westinghouse Air Brake 
—Blacksmith’s and Machinist’s 
‘ools—Practical Mathematics 
= ~~ ones Sheet Iron 

er’s Manual—Carpenter’s 

FS Manual—Points for Painters— 
PAG peagmetion a4, Bioctricler— 
Get a Patent—. e- 

chanical Dictiona ) + fully explained in 
one handsome volume and guaranteed to be abso- 
lutely correct. Send $1.00 for a copy bound in silk 
cloth, or $1.50 for Morocco binding. With each copy 
of the book we feat, tee ee a comp ete working chart 
for settin, th. The regular pre. of this 
chart is GENTS WANT Write for 
torme. 1a AS LEE Publishess, 203 Jack- 























ton Street, Chicago, Til. 





PROPOSALS. 





Us Ss. Baginort Office, 905 4 ment Main ese, 
* Richmond, Va. Oct 890.—Proposals for 
dredging and excavating —~ 4% 1 channel of the 
James river, near Richmond, Va., for the construction 
- i a < a s and jettie will be received until 

n of Dece then opened. Attention 
is invited to ets Not congress a ved Feb. 25, 1885, and 
Feb. 23, 1887, Vol. 23, p. 382, and 1. 24, p. 414, Statutes at 





Large. Information can be hed. on J. lication to Mr. 
Cc, P. E. BURGW W546 BE. Main &t. chmond, Va. 
WwW». P. OR MGHILL. Co Col.., Corps 0; f Bngineers, U.S. A, 





U S. Engineer Office, K Room mos Army Building, 
* New York. October —Senled proposals, tn 
triqhente, for dredging the p 3. in Newtown Creek 
N. Y., Gowanus Bay, N. Y., and Baritan Bay, N.J., will 
be received at this Office until 12 o'clock, noon, Frida 4 
November 21, Aggregate xamount 5 arene, $215. 
The attention of bidders is invited to Acts of Congress 
appre et ob 26, 1885, and Februar ‘DB, 1887, vol. B. 
page 4l4, Statutes at Large. For spe- 
Pepe tions bia blank forms, and all information, apply to 
the undersigned. 
G. L. GILLESPIE, Lieut. Col. of Engineers. 








will be received at this 


‘or specifications, 


tention is invited to Acts of Congress approved Feb, 3. 

1885, and Feb. 23, 1887, Vol. 23, page 382, and Vu!. 24, puge 

4i4, srasaten at ote For fui! information apply to 
MANSFIELD. Lieut. Col. of Zngineers 


Ss. U. 5; Engineer. Oftice, Boston, Masa, Oct. 15, 1800. 
* Sealed proposals, in triplicate, will be received at 
this office until noon of Nov b . for dredging from 
Sulem Harbor, Maas., 45,000 cubic yards, more or lesa, of 
material. Attention is invited to the Acts of Congress 
approved Feb. 3, 1885, and Feb. 23, 1887. Vol. 23. page 32 
and Vol. 2%, page 414, Stututes at Large. For full infor- 
mation apply to 

. M. MANSFIEL D, LAeut. Ooi. of Engineers 


U. 8. U. 8, Engineer Office, ‘Boston, Mass. Cet. 15, 1890 
Sealed ppopeses, in triplicate, will be received at 

this office until noon of Nov. 22, 1990, for dredging from 
Gloucester Harbor, Maas., 0,000 cubic yards, more or leas, 
of material. Attention is invited to the Actes of Con- 
gress approved Feb. 26, 1885, and Feb. 23, 1887, Vol. 23. 
page and Vol. 24, page dis, Statutes at Large. For ful! 
nformation a? ly to 
Ph MANSFIELD, Levt. Col, of f Eng gineers. 





U.S Engineer Office, Roxtou, Mass. Oct. 15, 1800. 
* Sealed proposals, in triplicate, will be received at 
this office until] noon of Nov. 21, 1890, for dredging from 
Hingham Harbor, Mass., 2.00’ cube yards, more or less, 
of material. Attention is invited to the Acts of Con- 
gress approved Feb. 2i, 18%, and Feb. 23, 1887, Voi. 2, 
and Vol. 2%, page 414, Statutes at Large. For full 

nformation apply to 
8. M. MANSFIELD, Lieut. Col. of Pngineers. 


s, Kngineer Office, Boston, Mass, Oct. 15, 18%. 
* Seal proposals, in tripticate. will be received at 
this office until noon of Nov. 22, 1890, for dredging from 
Manchester Harbor, Mass., 2,00 cubic yards more or 
lees, of material. Attention is invited tothe Acts of 
Congress approved Feb. %, 18%, and Feb. 23, 1887, Vol. 2, 
e 382, and Vol. 24, page 414, Statutesat Large. For full 
foformation fPply to 
- MANSFIELD, Lieut, Col. of Engineers 


U 8. Engineer Office, Beston, Maas. Oci. 15, 10 
bad Sealed proposals, in triplicate, will be received at 
this office until noon of Nov, 22, 1896, for dredging from 
Scituate Harbor, Mass., 90,000 cubic yards, more or less, 
of material. Attention, ia invited to the Acts of Con 
gress approved Feb. 2%, 1885, and Feb. 23, 1887, Vol. @ 
pag Sh and Vol. 24, page 414, Statutes at Large. For full 
information apply to 
8. M. MANSFIELD, Lieut. Col. of Engineers 
8. Engineer Office, Boston, Mass, Oct. 15, 1800. 
© Sealed proposaia, in triplicate, will be received at 
this office until noon of Nov. 22, 1890, for dredging from 
Piymouth Harbor, Mass., 15,00) cubic yards, more or 
less, of material. Attention |s invited to the Acts of 
Congress approved Feb. 26, 1485, and Feb. 23, 1887, Voi. 23, 
and ¥ Vol. 2%, page 414, Statutes at Large. For full 
at 25 ply to 
. MANSFIELD, Lieut. Col. of Engineers. 


U. EY Engineer Office, Boston, Mass. Oct. 15, 1890. 
Senled propesste, in triplicate will be received ut 
this office until noon of Nov. 21. 189, for dredging from 
Lynn Harbor, Mass.. 40,000 cubic yards, more or leas, of 
material. piiention isn invited to the Acta of Congress 
approved Feb. 3%, 1885. and Feb. 23, 687, Vo!. 23. page S22. 
and Vol. 24, page ‘S14, Statutes at Lar ee. For full infor- 
mation apply to 
8. M. MANSFIELD, Lieut. Col. of Engineers. 


1.8 . Engineer Office, st. Augeatine, Florida 
° October 15, 1890.—Sealed proposals, in triplicate, for 
furnishin Re 44 and constructing jetties at the 
mouth of St. John’s River, Florida. will be received at 
this office ee 12 o’clock, te standard time, on No- 
vember 14, 1800, and then be opened immediately. For 
all information apply to this office. The attention of 





Congress approved ine sf 
1985, and February 23, 1887, vol. $82, and vol. bidders is invited to the A cteof Convress approved Feb- 
44, utes at a 1 and February : 





ree. 
blank forms, and al! information, appl i the under- 
ened. GL. GILLESPIE, Lieut. Col. of Engineers. 
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|, Transtta, a THE PHONOGRAPH. —A DETAIL ED 


“ompasses, Pocket and Pris- 


be pho- 

mat mpasses, Hand Lev-] description of the new and improved form of t 

i : | ets. Augie Mirrors P anime. 7 nograph just brought out by Edison. With 8 engrav- 
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S. MENT, No. G32. Price 0 cents. To be had at this 
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SCIENTIFIC AMERIC AN S8sU PPLE- 


office and from all pewsdeaiers. 








‘Improvement the order of the age.” 


MENT Any desired beck pumber of the SCIENTIFIC THE MITH PREMIER TYPEWRITER 
AMERICAN SUPPLEMENT can be had at this office a 


f newedealers in all parts o 


bP) centa Also te be had 
the eountry. 





Scientific Book (atalogue| 








RECERTLY PUSLISHED. 
Oer De® catahague containing over MD pages, inc!ud- 
ime works on more than Gfty diferent subjects. Will be Important Improvements. 
@Metied tree to any address of application Al iP 


MUN & OO., Publishers Scientife American, The Most Durable in Alignment. 


sest Ranning and Most Silent. 


361 Broadway, New York. All type cleaned in 10 seconds wit hout soiling the hands, 





Wictor Bicycles T The Smith Pontes Vous So..Syaaamn, N.Y., U.S.A 


Por pensare, berines«. recrea- 
then, and for anything you 

ould use a bicycle fur. | 

VICTORS ARE BEST! 


Send for catalogue. 


Overman Wheel Co, Makers, 


Chicepee Falls, Mass. 


P — »| Catalogue free. Address Typewriter 
THE MODERN ICE YACHT. —BY| ror tine to. tafe ton ars 


C+ Phe Motor of 19th Century} —* 


Can be used Any Place, to do Fas | 
Work, and by Any Une. No Boiler 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. (‘os of operation about one 
cent an hour to each indicated horse 
power. For circulars, etc., address 


Charter Gas Engine Co. 


P. 0. Box Ma, Sterling, Ill. 








straction of Une fastest and best kimds of Ice Yachts of 2to OH. P. 
the latest, me#t appruvred forme. Ulustrated with en- . 
graviog® Grawn to scale, showing the form. position, 

apd arrangement of all the garts. Contained in Sci eN- } 
Ter r+ AN SUPPLEMENT. No. O24. Price 
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the Essential Features greatly perfected 








THE GREAT IMPROVEMENT IN 


ROOFING 


ogy coats 0 ety eae 


7 and p shat. complete. 
ud ot when we, — ‘onl sees eae 
re’ rability our gf 


the st 

ASBES O ROOFING. was have also secured 

au of uniformity never before attained in any 

simi fabric. We offer this as the PERFECTED 

form cf the portable Rooting which we bave 

factured with continued improvemente during the 
ehiety years, and as the most desirable Roofing 

or gene purposes. 

The important features of our recent tmprove- 

patents have re. been. alowed and 





= rs fed for in this Country in Europe, 
in our pew , with sam- 

pies. will be sent free by 
Our Asbestos Roofi now use upon Fac- 
tories, Foundries, Caton” Gins, Works, 


Raliroad Bridges, Cars, Steamboat Decks, etc., in 
all parts of the worid. 


It is supplied ready for mae, oa rolls 

20 square feet. and weigha, ' 

Coating, ready for anaes, a about 8% pounds to 
square f 


It ts adapted for 
and can os rendily apes 


¢# There are pr imitations of our ip adbisees 
Roofing. Purchasers are cautioned. 


Exclusive sale of our IMPROVED ASBESTOS 
Roortye will be given to re in im- 
portant towns where we have not already made 
arrangements. 


H.W. JOHNS MANUFACTURING CO. 


SOLE MANUFACTURERS OF 
HH. W. Johne’ Fire and Water Proof Asbestos 
Sheathing, Building Felt, etc. Asbestos 
Beller Ceverings. Steam Packings, 
Fire-Preef Paints, etc. 
Samples and Descriptive Price List Free by Mail. 


87 Maiden Lane, New York. 
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DRAWING CURVES. —BY PROF. C. 
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Saves ‘te per cent. of time. 
Entire rélie? from mental 
rain. Adapted to all cata | 
mercial and seient fie com pu- | 














tattous: Send fir cireatar. 
FELT & TARRANT MFG. CO., 52-56 IMinois St., Chicago. 


JENKINS BROS. VALVES! 


JENKINS BROS., Tl Jonn St. N.Y. 106 Milk St., 
Bastos: 2) North th St., Phila. 54 Dearborn St. . Chicago. 
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1 E-BOATS — THEI! 7 ( ONSTRU CTION 
and management. With we rking drawings, details —_ 
dfreetio ons in fell. Four engravings. showing mode 
e@onestraction. Views of the two fastest ice-salling boats 
weed on the Hudeun river in winter By H. A. Horsfall, 
« Contained im BcIeN TIF AMERICAN SUPPLE 
ReNY. 1. The same womber also comtains the rules and 
Pegulations for the formation of ice-boat clubs. the sail 








tng aad management of ice-boats. Price W cents. 


i bay ; SMALL ELECTRIC MOTOR FOR AM- 
Barrel, Keg, Hogshead ateurs.—By C. D. Parkhurst. Description tn detail ofa 
AND small and Cy mote motor pows -L- S- drive 

welv ne ; 
STAVE MACHINERY. | With io figures drawn toa scale. Contain 
Over & varieties manu- | TIFIC AM®RICAN re PPLEMENT, No. 767. Price 
factured by cents. To be had at this office and from So scwsdentere. 


_E. & B HOLMES, 
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aA ry ‘on ater’ _Brondway, Rew York. 
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PATENTS! 


MEASKS. MUNN & ©O., in conpection with the pupli- 
Cation of (the SOVENTIFIC AMERICAN, continue \& ex- 
amine improvements, and tv act as Solicitors of Patents 
for Laventors 

in this line of business they have had forty-one years’ 

rence, and now heve unequaled faciities for the 
preparation of Patent Drawings, agar - the 
rosecution of Applhaationes for te in the United 
Braces. Canada, and Foreign Countri M 
Ce. also at lend to the preparation of : 
for Books, Labers KReimmocs, Assi? » 
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t world. 
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COMPOSITE. 100 Ibs. (sample) containing 7 
per cont. Aluminum, sent pe E for ont; es" 
We desire to establish an Age in 
for our Metal Alloy. For  — city 
The Schmiedbarenguss Furnace Co., Newport.Ky 
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or those wishing to uy photography. » 


on postal for useful in 
materials. We 
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THE HAMMOND 
TYPEWRITER CO. 
447, 449 East 524 Street, 


NEW YORK, U. S&S. A. 





WIRE ROPE 


Trenton, N. J., or 117 Libert } Ry ge 
-4., OF ew 
and Rope for com 2 long distances. 





Address JOHN A. ROEBLING’S 30 


conveying power 
Send for cireular, 


TEE AMIGA 0 PLGPEDE 


95 MILK ST., BOSTON, MASS 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,466, and January 30th, 
1877, No. 186,787. 

‘Tho trangmission of Speseh by alkknown ji 








formes of Electric Speaking 

fringes the right seeared to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such | PRIW TIN 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 





[NovEMBER 1, 1890, 
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tion of interesting letters to 
AMERICAN on the meses 
faster than the : bated 


Scimwrinis 


with BD expignaters Cog. Giagrame. "Crntained i 
be had af this ofice aps ay i trom ali newsdeaiers, 10 cents, To 








THE COPYING PAD.—HOW TO MAK E 
Practica! 





how to use; with an engraving. directions 

to the seletine pad. and also the aniiine int 
by ; how to apply the written 
letter to the bow te cam take off of the letter 
Contained in FIC AMERICAN PLEMENT, No 
438. Price © cents. For sale at thie office and by aii 
Dewsdesailers in al) parts of the country. 


“You press the button, 
we do the rest.” 






Seven New 
Styles and 
Sizes 
ALL LOADED WITH 
Transparent 
Fiims. 
For sale by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 


Send for Catalogue. ROCHESTER, N. Y. 


HE PENNA. DIAMOND DRILL & MFG. CO. 
MO, PA., Builders of High Clase 
Steam Engines. Diamond Drilling and Genera! 
Machinery. Flour Mill Rolls Ground and Grooved. 














ie. 
THE FORUM. 


at this | The Foremest Review ef Living Subjects by 
the Best Living Writers. 

CONTENTS FOR NOVEMBER. 

and Wealth.—President Francis A. Walker. 








Formative Influences.—Rev. Dr. Edward Eggleston. 
The Probabilities of Agriculture.—C. Wood Davis. 
Recent Views about Glaciers.—Prof. Alex. Winchell. 
The Embattled Farmers.—Rev. Dr. Washington Gladden 
French Canada and the Dominion.—W. Blackburn Harte 
The Progress of the Negro.—Rev. Amory D. Mayo. 
Western Farm Mortgages.—Daniel Reaves Goodloe. 
THE FORUM, NEW YORK. 
50 ceuts a copy. $5.00 a year. 
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the results 





GATES ROCK & ORE BREAKER 
Capacity wp to 150 yards per boar. 


Has produced last, road 
metal, and broken er cre than 
See ene 
Send for Catalogues. 
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